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I. \ B SORBENT, (a) 

If. acetous.^ 

III.X JL ACESCENT. 

This word maybe employed to denote a matter, which cither is turning four, 
that is to fay, acid, or which is flighrly acid. See Acid, (c) 

IV. A C I D. Acids are of all iahne fubftances the moft fimple, and confe- 
Cjuently ought to be jonfidered as fecandary pirutpLs. 'I hen name is derived 
hotn their tafte, which is acid or four. One of the marks by which they arc 
eafily known,.is their property of changing into red the blue colots of an 
infufion of flowers of violets, or of the unflure of heliouopium, (d) 

If acids were ieparated from all moifture or water, and fiom all other fub- 
ftances not neceflary to their faline eflfence, they would appear under a concrete 

(a) A b s o r r f n r. Thofc earths are (<■) The won! ac»funt can only be pi operly 

called ubjorhnt, winch are capable of being applied to denote the fir It of thtfe meaning*, 
combined \uth acids. 'l'hefe are calcareous The fuond may be exprdletl by cither of 
earths, alhes of burnt vegetable and animal the word*, acidulous or jubacid. 
fnbftaiices, magnefia, and eaith of alum. (d) This property ol changing the blue. 
This dafs of ear»\s might be more properly and of heightening the red colors of vegeta- 
denominated ' t ialine earths. See Earth, bles, is nor common to all acids , for the 

Magnesia, Alum. volatile fulphurcous and clcftiov? thUe co- 

(b) Acetous. Acetous arid h the fame iors: nor is it peculiar to .nils} for alum, i 

as vinegar: Acetous fermeutatm is that fer- neutral fair, pioduces the f tme cfFfd, 

mentation by whicn vinegar is produced. 

Acetous ether is an ether made by means of 
vinegar. See Vinegar, and Ether. 
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or folk! form; But geo|«B^sy- arc- liquid ; becautfe M* affinity to. water is 
fo great, that when they obtain no more than what is neceflary to constitute 
them fait/, they are ftrongly difpofed to feize more water, whenever they can 
tpuch it; and as the atmofphere is always loaded with watery vapors, the 
contact of the air is folely fufficient to rendqr acids fluid, by their rapid union 
with its mcifture. 

Acids have a general tendency to unite with almoft all fubftances, particularly* 
with thofe which are either Ample, or not much compounded; as phlogifton, 
alkaline falts, fixed and volatile, earths, (efpecially thofe called abforbent), metallic 
fubftances, water, and oil. 

Many fubftances are by chemifts called acids, becaule they poflefs thofe ge¬ 
neral properties which we have mentioned. But thefe fubftances differ from- 
each other by properties peculiar to each. 

As acids from their tendency to unite, and to remain united with almoft all 
other bodies, are never found fingle and pure, but muft be obtained and fepa- 
rated by artificial operations from the bodies with which they happen to be 
combined ; they have been diftinguifhed by authors into claffes, according to 
the fubftances whence they are extracted. Thefe claffes are mineral acids, vege¬ 
table adds , and animal acids. In’ Mr. Geoffroy’s Table of Affinities, thofe of 
acids are marked in the following order : fixed alkali ; volatile alkali ; earths 5 
metallic fubftances. (e) 

Very concentrated acids taken internally in a dofe fomewhat large •, for in- 
ftanee, an ounce, or even much lefs, when the acid is fufceptible of great con¬ 
centration; are corroftve and genuine poifons. Their beft antidotes arc alka¬ 
line fubftances, either faline or earthy, oils, alkaline foaps, large quantities of 
mild drink, as water, milk, mucilages. Thefe muft be given copioufly and 
fpeedily. 

Small dofes of acids diluted with much water* fo as to be agreeably acidu¬ 
lous, and blunted by fome mild fubftance, as fugar, are excellent cooling and 
aperitive medicines, fit to quench exeeffive thirft, and feffen the acrimony of 
the bile. They are chiefly ufeful in alkalefcent difpofitioas, and in putrid, 
inflammatory fevers. Their whole aftion feems to be exerted on the primae 
vise ; for they are rendered una&ive by. the powers of digeftion, by means of 
which they are combined with the earthy and oily parts of aliments and di- 
geftive juices. They would be certain poifons ir they pafied into the blood 
veflels with their acid qualities, at leaft with their acidity undiminiffied. They 
Would coagulate the blood, and would greatly irritate the nervous and fenfible 
pafts. Malpighi killed a dog by injecting into the veins fuch a quantity of 
nitrous acid, as would not have hurt, if it had been fwallowed. Acids em¬ 
ployed externally fliew fimilar qualities, but more fenfibly than when impaired 
by, the digeftive powers. They are ufeful, againft alkalefcent putridity, (f) 

fv) The affinities or powers of union of acids (f) 1. The common, properties ef acids are, 
are, 1. Fixed alkali; 2. Calcareous earth ; 1. They may be united with, water. This is 

3. Volatile alkali, and magnefia, the powers of not merely a,dilution ofrci.da, for by, noting 
union of thefe two being nearly equal; 4.Iron, them with a^certaia ,qpaatity,b£ watfTfs. bsf t 
ainc, copper, and perhaps fome other metals; or cold is ; prqduced^and thjfc 
5. Earth of alum j 6. The remaining metals, acquiresiagravity, fromils 

* inter- 
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v V. ACIDS (ANIMAL). This name is |iven to acids obtained from 
certain animal matters •, as butter* fat, blood, ants, and mod flies. 

Thefe acids have been tod little examined to enable us to judge whether they 
be efientially different from thofe obtained from vegetables. But. we are cer¬ 
tain, that they differ in the fame circumftances as the vegetable acids do from 
mineral adds ; and probably, this difference proceeds from the fame cauffe 


intermediate gravity of its component parts. 
.From this union, therefore, anew compound 
is formed. 2. They may be combined with 
fpirit of wine. See Ether. 3, They may 
be combined with abfcrbent earths. 4.They 
may be combined with alkaline falts.' 5.They 
may be combined With metallic fubftances. 
Although every acid does not diredHy dif- 
folve every metallic fubftartce, yet probably 
by concentrate or dilation of the, acid, di- 
vjfion of the metals by mechanical and che¬ 
mical methods, by application of fufficient 
heat, and other means, every metal may be 
ailed npon by every acid. 6. They may be 
combined with phiogifton, and with oils. 
7. When they combine with thefe fubftances, 
they difengage from diem all or part of the 
fixable air which they contain. 8.They foften 
and diflolve the folid parts of animals. 
9. They coagulate moft of the liquid parts of 
animals. 10. They change to red the blue, 
and heighten thered colors of vegetables, ex¬ 
cepting volatile, fulphurcous acid, which 
deltroys thefe colors. Probably this change 
•of color proceeds from the adtfon of acids 
upon the oily part? of vegetables j for oils 
are rendered red by fuftciently concentrated 
acids. 11.They refift fermentations. 12. They 
are not Capable of being frozen by fo fman 
a degree of cold as Water is. r 3. They 
pjpduce cold when poured upon, ice, 

2. As acids fo powerfully attract water, 
that they are never found pure and dry, but 
always in a fluid flats, When uricombined 
With earths, alkalies, or metals, we cannot 
-cafily afeertain the quantity of acid contained 


in acid liquors. Hombcrg has attempted to 
eftlmate the quantity of acid contained in 
the acid fpirits of vinegar, nitre, fea-lalt, 
and of vitriol, by cojnbining thefe liquors- 
with fait of tartar, fo as to form neutral 
falts ; imagining that the weight gained bv 
that alkali from its union with acids, or the 
difference betwixt the weight of the fait of 
tartar arid the neutral fait produced,.,, was 
equal to the weight of real acid contained 
in the quantity qf acid liquor employed. But 
as he did not confnler, that the air expelled 
from lalt^of tartar, during its combination 
with acids, makes a very confiderable part of 
the Weight of that alkali, the inferences 
from his experiments are not juft ; and the 
real quantity of acid contained in an acid 
liquor, is fo much more than the quantity 
inferred by him, as the whole weight of the 
fixable air difengaged from the fait of-tartar. 
The quantity of fixable air contained in fait 
of tartar* varies much according to the me¬ 
thod of its preparation, and other circum¬ 
ftances } but if we foppqfo that- the fixable 
air In the fait of-tartar, .ped, by Horn berg, 
was in as great a proportion as in the pcarT- 
aihes of Mr. ^avendilh, [Phil Tranf.17663 
that is t«W of the whole weight of the al¬ 
kali, by adding iV>is of the alkali ufed in 
each experiment, we lhall nearly find the 
true quantity of folid acid in each neutral fait. 
The firft column (hews the quantity of each 
of the acids employed to l'aturatc an ounce 
of fait of tartar j and the fccond column 
(hews the quantities of the neutral falts pro¬ 
duced. 


. h 

Diftilled vinegar, 14 oz. 

* Spirit of fait, oz. 2. dr, 5. 

Spirit of nitre, oz. 1. dr.*. gr. 36 
. .Acid of vitriol, dr, 5. , 


o®. 1. dr. 3. gr. 36. 
oz. 1. dr. 3. gr. 14. 
Oz. z. dr. 3. gr. 10. 
'oz. 1. dr. 3, gr. 5. 


‘‘ „ Hiert a t aMeZg fappofes, that in each of the tity of contained alkaline fait is equal to an 
; gett ing ftTO rj, the quantities of which are ounce, and the quantity of contained acid is 
anentKttted hk the fccond column, thequan- equal to the remaining weight ■, whereas 

J ‘ '■ r .* '* ' B 2 ' by 
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which conftitutcs the’difference betwixt the vegetable and mineral acids | 
namely,, the combination of oily particles with the former, (g) 

The phcffbsric acid, obtained from urine, appears, for the fame reafon, to 
belong to this clafs of animal acids. But it has properties fo different from thole 


by our propofed method of corretfbon, fup- 
jofmg ilill that the quantity of fixable air 
in his fait of tartar was of the whole 
weight, we {hall find that of the oz. 1, dr. 3. 
gr. 5. of vitriolatcd tartar in the Juft men¬ 
tioned inffance of the table, dr. 5. gr. 44. 
were fixed alkali deprived of its air, and dr. 5. 
gr. 21. were acid. Hence we may perceive 
that the quantities of alkali and of acid in 
the feveral neutral falts, the weights of which 
are exprefied in the fecond :olutnn of the 
table, are very nearly equal. See Air (Fix- 
MiLE.) 

3. The known adds are, 1. Vitnob'c 
acid. 2. Nitrous acid. 3. Marine acio. 
4. Acetous acid. 5. Vinous acit^ or tartar. 
6. FHcntial acid of vegetables. 7. Acid ob¬ 
tained by diftillation of vegetables. 8. Acid 
of bitumens. 9. Acid of borax. 10. Acid 
obtained by diilillation of oils, refins, and 
fats. jj. Phofphoric acid. 12. Act'd of 
ants and other infe&s. 13. Adds of healthy 
and of difeafed ftomachsofi animals. 14. Acid 
of perfpirable matter of difeafed animals. Per- 
haps the number of acids is much larger \ or 
j ethaps fome of thefc $re only modifications 
of other primarj^.,acids i or laftly, as Stahl 
fuppofes, they arc all modifications of the 
one only primary acid, namely, that of vi¬ 
triol. See the theory of acids under the article 
Salt. 

(g) The acid of ants may be perceived 
by imclJ, on turning up an ant-hill in fpring 
or fummer. When thefe infe&s are irri¬ 
tated, they difeharge a fluid which has an 
acid tafle and fmcli. Water, or fpirit of 
wine, in which they are agitated, becomes 
acidulous. Part of this acid is fo volatile 
as to. t»fe by diftillation with fpirit of wine, 
in vt.,ch ants had bi.cn immerfed ; but the 
gtc.tseft part of it i* fo fixed, as to remain 
muted with the reftduous phlegm. All the 
acid may be extracted by water, and ren- 
d£rcd capable of rifing by diftillation with 
that fluid in a water-bath. From 24'ounces 
of frt.lh ants were obtained by diftillation, 
without addition, eleven ounces and two 


t 

drams Of acid fpirit, fome urinous fait and 
fpirit, fome empyreumatic oil, and a reft- 
duum, confifting of earth and fixed fait. 
This acid is found to have the general pro¬ 
perties of acids. With fixed alkalies it forms 
neutral cryftals, oblong, and deliquefeent. 
Thefe cryftals being diftilled by a violent 
fire, yielded .a liquor fcarccly acid, and ano¬ 
ther liquor orihou3 or ammoniacal. From 
the refiJuum diffolved in water, by filtration 
and evaporation,, were obtained large cry¬ 
ftals which did not deliquiate, and had tfie 
general properties of fixed alkalies. In this 
experiment the acid feemed to difappear. But 
by pouting oil of vitriol on thefe alkaline 
cryftals, white vapors were difengaged, al¬ 
though no acid, fpirit could be obtained by 
diftillation. From thefe white vapors^ and 
from the facility with which this fait cry- 
flalizcs, Mr. Margraaf, from whom thefe 
and the following experiments on the acid 
of ants are extracted, fufpetSis the exiftencc 
of a latent acid. The acid of ants formed 
with volatile alkali an ammoniacal fluid, 
which, like the combination of the fame al¬ 
kali with vinegar, could not be reduced to a 
concrete or folid ftate. With quicklime, 
chalk, and coral, it formed dry cryftals.. 

This acid did noj precipitate filver, lead, 
or mercury, from nitrous acid i, hence it has 
no analogy to marine^ acid. Nor did it 
precipitate quicklime from marine acid ; and 
hence it has no analogy to vitriolic acid. 

As a meriftruum, this acid adled Weakly 
upon copper, and ftrongly upon iron and 
upon zinc \ but it did not a<&, or verylit- 
tle, upon filver, lead, tin, regulus of antir 
mony and bifmuth. Its combination with 
iron cryftallized » ip which rcfpetft it differs 
from vinegar.. It diffolyed the calxes of 
copper, Alvei', zinc, and lead$ but not the 
calxes of tin, regulus of antimony, bifmuth, 
or of mercury, which laft calx it converted 
to fluid quickmver. Upon the whole (fays 
Margraaf), we may perceive a refembtance in 
many refpe&s, though not in all, betwixt 
-this acid and the acetous. See the Memoir* of 
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of all’ other adds, that it deferves to be confidered as a diftind acid. See 
Phosphorus. 

• VI. ACIDS (C ON C RE T E). Thefe are faline, folid fubftances which 
have the general properties of acids. Such are, cryflals of tartar \ effential felts 
of vegetables , particularly of thole which are acid ; the volatile acid felt of amber, 
and of feme other bitumens % and flowers of Benjamin, 

VII. ACID of VINEGAR. See Vinegar. 

VIII. ACIDS (FLUOR), Are thofe which are generally, or always irr 
a fluid (late *, fuch are the volatile vitriolic, nitrous, marine adds, and thofe ob* 
tained by diftillauon from vegetable and animal fubftaitces. 

IX. A C I D (M A R l N E>. This is fo called, becaufe it is generally ob¬ 
tained from fea-falt ; though it may be alfo procured from Sal-gem, or fejjnt 
felt , and from the fait of (aline fountains and pits, fince all thefe falts are dif¬ 
ferent from fea-falt, Only as to their origin? . 

The marine acid, aswell as the nitrous and vitriolic, is never found alone and 
pure $ but it is always combined with an alkali, fo as to form a neutral’fait, 
which is diffolved’copioufly in the (ea, to which' it gives a fait taftr. 

This neutral (alt is aifb found cryflallized in large tranfparent mafies within 
the earth, and is then called Sal-gem , or feflile felt. 

It is alfo diffolved in the waters of fome wells or fountains , which may be owing 
to thefe waters communicaring by fubterraneous paflages with the lea, *or to 
their palling through mines or Sal-gem ,, 

The marine acid has all the general properties of faline acid fubftances. 

It differs from the vitriolic acid in the following qircumftances : it is more ligfv 
and volatile *, it has fmeli and color * it emits vapors •, it has left affinity with 
fixed alkalies and abfbrbent Earths ; and, like the nitrous *acid, it forms with 
abforbent earths no falts but ftjch as are deliquefeent. 

It differs from the nitrous acid by its color, which is more yellow and left 
red’-, by the whitemrfs qf its vapors, which are viflble only in open air *, by 
its fmeli, which re(frubles faffron 3 by a weaker affinity with absorbent earths 
and fixed alkalies, (h) 

The marine acid cannot be (b much concentrated as the vitriolic and nitrous 
acids, becaufe it is more volatile. 

This add cannot be fo eafily combined with phlogifton as the vitriolic and 
nitrous, and wC are not certain that (bme medium is not requuite for fuch a 
combination, 

Although the properties of the marine acid are as well known as thofe of 
nitrous anu vitriolic, yet chemifts are far from underftanding the nature of this 
faline fubftance equally well. Becker, according to his theory of acids, attri¬ 
butes the diftfngmlhing properties of the marine acid to that principle which 

the Berlin Academy, verb 4. 1744, or the Opuf- in the text. It readily diflblves metallic 
tales Cbemiques de Mr. Margraafe calxes, which are little afie&ed by nitre in 

Jnfe&s&rmed with dings, as bees, wafps, acid. Hence it extra&s. from moft colored 
and hornets, when irritated, dilcharge an, earths and jftones the metalhc calxes, by 
acid liquor. . which the color of thefe fubftance9 is pro- 

(b) Marine acid differs from the nitrous dtioed, 
in another inftance, befides thofe mentioned 
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h c calls mercurial earth. But he fypports his opinion by no other proofs, than 
‘by fome appearances caufed by the union,of this acid with metallic: iubftaoces, 
in which ^L’b he* fuppofes this mercurial earth to be a component part.: But as 
the exiftence of .^his mercuriabearth in marine acid, or in metallic fubftances, i$ 
not cHfnion ft rated, nor even fufEcientty io$ca|edj and as Becker has explained 
himfelf very obfcurely and confufedly this fiibjerit, what he has faid does 
not merit a deliberate djfcuffion, Stahl* therefore, who was too judicious to be 
iarisfied with appearances and probabilities:, fbandoned, in fome meafure, this 
part of Becker’s theory, and only exprdles a wifti that the exiftence of the 
mercurial earth could welfafcertained as the exiftence of phlogifton. 

This great chemift, howeyer, appears to be convinced of the primary identity 
of all faline fubftances; that is to fay, he believed. that they all were the vi¬ 
triolic acid diiguifed by fome mixture. He allures us, even, that he has been 
.able to tranfmute acids into each other j that is, to change the vitriolic acid 
into the nitrous and marine *, and to reduce thefe back again into the vitriolic. But 
he has not publifhed his experiments on this fubjeft, perhaps becaule he had 
not lufficiently alcercained the proceftes, or that he chofe to referve to him- 
felf fuch important dilcovCries, The poffibility, therefore, of thefe tr an (mu¬ 
tations of acids .is not yet determined, (i) 

The properties of the marine acid, above-mentioned, indicate nothing more 
than, that it, participates of the nature of .both the vitriolic and. nitrous acids. 

Its combination with phlogifton, which, of all its properties, might affift us 
moft in our inveftigation, 'has not'been Sufficiently;, explained. 

The unfuccefsful attempts made by, M. Margraaf, a celebrated chemift of 
the academy of Berlin, to combine the marine acid pure and crude, as he calls 
ir, with phlogifton, with a view to compofe phoiphort% arc fo many frefti caufes 
of uncertainty, and additional motives to endeavor the iiluftration of this im¬ 
portant object. See Phosphorus. 

Marine acid., combined to the point of faturation with marine alkali, called 
alfo mineral or fall'll alkali, forms a neutral fait, cryftalizing in cubes, of an 
agreeable, fait tafte. See Common Salt under the article* Salt. 

With volatile alkali it forms a neutral, cryftalized, and very pungent fait. 
This ialt & iemi-volatile, and may be fublim|d with a certain degree of heat. 
It is called Sal ammoniac. See Ammoniac. 

Metallic fubftances are in general more difficultly difiolved by the. marine 
than by the vitriolic and nitrous acids, becaufe the firft has lefs affinity than the 
other two with phlogifton, which is the medium of union betwixt metals and 
acids. 

Murine acid, when fluid, however much concentrated, and affifted by any 
her ; , cannot diflolve gold, filver, platitja, or mercury, in their natural or me¬ 
tallic ftate. It combines however very well and intimately with filver and mer¬ 
cury by. two methods. One of thefe is called the dry method or cementation, 
•becaule the acid then, in fome meafure, is dry, and expofed to the greatest 
heat it is capable of receiving. See Parting (Conc2nt&at£d) and Sublimate 

" ■ ' w " 

^j)-C oncerning the identity of acids. Teethe article Salt. Con cer ning, the ttanfrv 1 *- 
/Xatio# of marine acid into the acid of nitre, fee alfo Acin, (Nitrous). 
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(Cajkimw The fccmtd method ia called the humid way, and confifls in fe- 
patatiog thcfe metals Stations in nitrous acid See Luna Cornea, 

and Precimtate (Whiter '• ... 

This acid* when pure and unmixed, cannot by any known method§dif- 
falve. gold or platina. But when it it mixed with the nitrous add, it forms a 
menftruum called' a§ua repd* which nsaddy diffoives thefc metals. See Aqua 
Rbcia. From combwasEons of aqua regia with gold or platina, metallic falts 
are formed fufceptible of crydaBaatioft.. See Gonny and Platina. (k) 

Pure marine acid diffolves fofficieiwly well’ tin, leadt, cbpper, iron, zinc, and 
feilinuth i and; left eafily regtxks or antimony : anid it forms with thele 
metals diffis*«n« felts* the properties of which fee under the articles Tin,,, 
Lead„&c. 0. 

The general phenomena, mod; remarkable in the combination Of marine 
acid with metallic matters, are 5 ' 

t» It diflblves thefc fubftartces with lefs heat and effervefeenoe, and with- 
fewer vapors* that* nitrous acid does. This obfervacion is troe^ c«n with., 
refpedt to tftoifir metals which it difiolves moft readily, as copper and iron. 

a. It forms with all the metals which , it diffolves; excepting, iron and copper,, 
falts capable of cryftalmtion.. The caufe of this property is, that generally it 
takes froizv metals much lefs of their phlogifton than the nitrous acid does. 

3. Themetals with which i| contracts the ftrougeft union,, as filver, lead, 
mercury, and the reguius of antimony, are actually thofe with which it unites 
mod difficultly. We muft here obferve,. that, marine acid feparates filver, lead; 
and mercury, from the nitrous acid'in which tHby had’ been previoufly diflolved y 
and when it is once united with thefc metals, they adhere more, ftrongly to it, 
than they did to the nitrous acid.. This has given occafion to Becker and 
other chemifls to advance, that in marine add, and in the laft mentioned metals, 
there is more of tbatprinciple which they call mercurial earth * than in any other 
acids or metals, And to this abundance of mercurial earth, they attribute the 
flronger connexion of; marine add? end the mentioned metds, which are ditlm- 
guiflied from all others By. the appellations white, lunar, and mercurial. 

4. Marine acid has the property of volatlfifing, or carrying off withdt in fub- 
limation or diftillation, entirely o^partly, the metals with which it is united, 
thofe particularly with which it forms the. ftrongeft union, as mercury, regulus_ 
of antimony, filver,andlead. See* Sublimate (Corrosive),. Luna Cornea, 
BtryTan. of Antimony, a«d Plumbum Corn eum; 

5. Marine acid, though in fome refpafts lefs ftrang’thdn the vitriolic or ni¬ 
trous, forms with metallio iubftances, andparticularly with the laft mentioned 
metals, with which it adheres moft firmly, metallic falts, much more corrofive 
than thofe formed by- the other two adds* See Causticity,. 

1 '■ . * 

(i) By two methods gold' mad platina arfetttCi Regulus of cobalt, .and the fcmi- 
may.be rendered fidyble in marine acid ; metal called nickel, are alfo fohible in ma- 
1. by previous folution in aqya regia, and line acid-: the folution of the former is 
precipitation from thatmenftruum by means reddifh yellow, which 1$ changed to green 
of an alkali 1 or, 2. by a previous calcina- by application of heat; and the folution of 
bon with tin or bifmuth. . |he lattefis of a deep, green color. «*. 

, (jf) Marine acid,.when bofling, diflblves.. , 

■ 5 , The 
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The greaicfl part of thefe phenomena, peculiar to marine acid, evidently 
proceeds from the difficulty with which it unites with phlogifton, ami to the 
f iMllnefs'of the quantity of that principle which it takes from metallic fub- 
it anils. 

However, thefe phenomena, thus collected, may, by being compared toge¬ 
ther, furnifh matter for curious Jpeculations concerning the famous mercurial 
earth of Becker, which, according to him, is the third principle of metallic 
fubftances. Befide.% in moft folutions of metals by marine acid, a Angular 
fmell, refembling the fmellof garlic, or of arfenic, is exhaled : but, according 
to Becker, arfenic contains abundantly the mercurial principle. 

The difficulty with which marine acid combines with the .inflammable prin¬ 
ciple, is thereafon why this acid ads fo little upon oils and oily fubftances. It 
feems to have no power over thefe fubftances when it is fluid and united with a 
certain quantity of water. What it would produce, if it were artfully applied 
to thefe oleaginous matters in itshigheil degree of concentration, with the help 
of eonfiderable hear, is not known. Very interefting nefearches remain yet to 
be made upon this fubject. 

It appears that the inflammable p< incjple, when intimately united with water, 
as in ardent fpirits, is in the favorable (bate for combination with marine acid ; 
although many more difficulties are found in making this combination with 
the marine acid, than with the vitriolic or nitfoys. 

Marine acid, aliped with fpirit of wine in all proportions, and even fre¬ 
quently diftilled with it, is much lefs intimately combined than the other two 
acids, and proportionably lofes Ilfs of its acidity than they do. See Spirit of 
Salt (Dulciiied). 

Lately, however, marine acid has been applied to fpirit of wine in fuch a 
manner, that from their union refults a liquor which has the diftinguifhing 
properties of ether, and is a true marine ether, M. Baume , an able artift, and 
excellent obierver, was the firft who pubhflied that he’'had fucceeded in making 
this combination. His method was by applying the vapors of highly concen¬ 
trated marine acid to the vapors of fpirit of wine, by means of a convenient 
apparatus* of veftHs. The detail of this fine experiment may be feen in his 
Otjfrrla/ion on Ether. . # 

Since his time, an illuftrious and learned lover of chemiflry • has found a 
method of making marine eth»*r with infinitely more facility, and more abun¬ 
dantly, by diddling along with fpirit of wine the /awaking fpirit of Libavius^ 
which i* nothing more than highly concentrated marine add, charged with a 
confLK rablc quanrity of tin, which it had carried up with it in diftillation. 
tee murit (Smoaklino) of Libavius. 

’ l Pott, in his dillertarion de acido falls vittefo, and other chemifts, mention 
t! i, mixture of fome metallic falts, containing concentrated marine acid, fuch 
as butter of antimony, with fpirit of wine. The phenomena which accompa¬ 
nied thefe mixtures, (hewed that thefe fubftances re-a&ed conftderably on each 
other, and consequently were intimately combined. 

* The Marquis de Courtanvaux, 
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Thtfe phenomena, and particularly the eafy produdion of marine ether, by 
the fmoakij i fpirit of Libavius, prpve that the marine acid which has been com¬ 
bined withy netallic fubftances, is in the fitteft ftate for its intimate combination 
with fpirit of wine, and for the formation of an ether. Does it atmiifjThis 
property, by depofmng along with the metals a portion of feme of it-’ princi¬ 
ples i for in fiance, of its mercurial earth's or fc»y carrying off feme nr the prin¬ 
ciples of the metals ? To me the latter feems cei vainly the method ; and that 
the metallic principle which it carries off is the phlogiilort of the metals. The 
beft means or deciding this intereftirig queftion, is to combine rhe arid with fe- 
veral metallic fubftances,' particularly with thofe which contain much phlogifton 
and eafilypart with it, as zinc* rcgiilus of antimony, tin, and iron, and then to 
feparate the acid from thefe fubftances *, not only to try whether ether ran be made 
by the acid thus prepared, but alfo to afeevtain by the other which chc- 

miftry affords, whether the acid be really by this method combined with a 
portion of the phlogifton of the metals. Mr. Pott, as well as Stahl, affirms a 
fa<5l which confirms thefe notions,’ and which well ,deferves to be afeertained ; 
which is, that the properties of the nitrous acid may be given to the marine 
by combining the latter with iron. But it is very certain, that the principal 
difference betwixt thefe two acids, proceeds from the quantity of phlogifton 
which enters as a principle into the compofition of the nitrous. See Ether 
(Marine). 

The affinities of marine acid, according to Mr. GeofFroy's table, arc in 
the following order : tin, regulus of antimony, copper, fiiver, mercuiy. Ac¬ 
cording to Mr. Gellert, its affinities are placed thus : phlogifton, zinc, iron, 
copper, tin, lead, bifmuth, regulus of antimony, mercury, arienic. This table 
fhews alfo that it does not difibive gold, and partly diffolves fiiver by the dry 
method. ( m) - 

(m) The affinity of tin is greater than by the force of the fire, forming mercury 
that of copper to marine acid, according to fublimate, or butter of an*imony. 

Mr. Geaffroy’s table, and leis, according to Mr. Hellot found, that by repeatedly dry - 
Mr. Gellert's table. ,T have obferved that ing and diftilling the mother w-itcr of fea- 
tin readily precipitates copper from this acid, fait, more and rnore marine acid could be 
and alfo from aqua regia : Mr. Gellert is obtained without addition, 
therefore miftaken. Idie affinities of this. Marine acid renders calcareous earths and 
and alfo of other acids to metals, vary in metals fallible in fpirit of wine ; but not in¬ 
different circumltances. Thus, for inftance, latile alkali, las nitrous acid does j nor fixed 
although marine acid unites generally with alkali, as acetous acid does, 
copper or with iron, preferably to mercury, Marine acid, together with burning phlo- 
-or regulus of antimony ; yet if either of gifton, gives a recklifh yellow flame. The 
thefe latter metallic fubftances be added to a marine acid of mercury corrofive fublimate, 
mixture of fea-falt and vitriol, green or combined with copper, forms a fufible mafs, 
blue, and coniiderable heat applied, thema- which kindles like iulphur, and burns with a 
rine acid of the fta- fair, difengaged fjom its blue flame. The phofpborus of Hombcrg, 
balls by the acid *of the vitriol*, will,not Which is a combination of the marine acid 
unite with the iron or copper of : the vitriol, of fal ammoniac with calcareous earth, to 
but with the, mercury or regulus of anti- which a portion of the inflammable prin- 
mony, and along with them will -be railed ciplc of the fal ammoniac adheres, is lumi- 
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X. ACIDS (MI N E R A L): Mineral acids are thofe which are ob¬ 
tained from minerals, or fubftances dug from the. earth} fucn as fulphur, 
bitumens , alum, felenites, vitriols , clays, all which contain vitriolic acid \ the 
nitrcifs earths, from which nitrous acid is obtained * and Sal-gem, fea-falt, or 
common fait, which furnifh marine acid, t 

There are then three mineral acids, the vitriolic, nitrous, and marine. Thefe 
acids are generally more fimple, lefs volatile, more fufceptible of concentration, 
and ftronger than the acids obtained from animals or vegetables. Hence their 
power of decompofing all the neutral falts whole acids are of the latter kind, 
of disengaging thefe acids, and of fubftituting themfelves in their place by 
uniting with the fubftance, which together with the animal or vegetable acid 
had formed the neutral fait. See Acid, Acid (Vitriolic), Acid fNi- 
TRotis), Acid (Marini;). 

XI. ACID (NITROUS). Nitrous acid has all the general properties 
of faline acid fubftances, mentioned under the article Vitriolic Acids See Acid 
(Vitriolic). But it differs from vitriolic acid in the following circum- 
ftanccs:" ‘ 

1. It is lighter than the vitriolic. The weight of the moft concentrated ni* 
trous acid, which can be obtained by ordinary means, is to the weight of water 
as 19 to 12. See a memoir of Mr. Roiielle concerning the inflammation of 
oils, in the Memoirs of the Academy for the year 1747. 

2. It is 6f a yellowifh-red flame colon 

2. It is lefs flxed than vitriolic acid, and cannot therefore be ever obtained in 
a concrete form, when unmixed. 

4. It perpetually exhales in vapors of the fame color as itfelf. 

5. Itsfmell and tafte are peculiar and diftinguifhing. 

6. When highly concentrated, it ftrongly attracts the moifture of the air, 
but lefs ftrongly than vitriolic acid h>gh l y concentrated. 

7. When concentrated nitrous acid is mixed with water, a confiderable heat 
and ebullition are produced from the activity with Which thefe two fubftances 
combine. While they are •mixing, a Angular and curious phenonjenon appears,, 
which is, that the liquor aflfumes a blue or deep green color, while the vapors 
continue ftill of their original yeliowifli red. M. Beaume has made this obfer- 
vation. 

This blue color, as the fame chemifthas remarked', disappears in a few days,.. 
if the nitrous acid has been diluted with much water. 

Concentrated nitrous acid is ver^y corrofive. It tinges the fkin with a yellow 
cr. lor, Which* does not difappear till the epidermis comes off. it, is fuccefsfully 
employed to corrode and gradually deftroy warts, and uninflamed, indolent 

'amors. ■ ■. ■; ■■ *' 

‘ *' • . < „, , ’ ■ \ f 

nous when flruck in the'dafk. From thefe not prevent the application of heat fuffiderit 
fuels, together with the preparation of n»a- fhr the fontting «i; |hat, combination, 
ime ether, we may perceive that marine; acid Homherg found, that marine add coffedes 

is capable of uniting with phlogiftOn, and glafs more than any otlifetf add. • FOr the 
that a marine fulph w* .might• hi ■procefsoi?tmrincarid 3 fee Bfmer 

formed, if the volatility of jiiarme add did of Salt* • 1 ,* ? >■ 
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■ If the opinion of Becker, Stahl, Junker, and all the fcholars of Stahl hr 
true, that there is only one primitive acid, whence the reft aie formed * and 
that this moft fimple arid, the principle of all others, is the vitriolic, then it 
follows that nitrous acid is nothing elfe thaw vitriolic acid, changed by the union 
of fome other principle. Further, thefe chemifts think that nitroui aud is 
formed from the vitriolic combined, by means of the putrid ferment suon, with 
a certain quantity 6f phlogifton. To prove their opinion, they give tne follow- 
ing reafons : 

1. That the nitrous acid is obtained from nothing elfe than materials impreg 
nated with putrid juices of animal and vegetable iubftances, which are known to 
abound with phlogifton : whereas vitriolic acid exifts, not only in nioft mi- 
ncrals, and in the very earths and ftones, which are fitted to form a matrix for 
the generation of nitrous acid, but "alfo in the atmofphere, as appeua 
from the experiment of expofing to the air linnen (baked in a lixivium of alka¬ 
line fait, which in a certain time is found to be changed into vitriolated tartar 

2. '1 here is a great analogy betwixt thofe propel ties of the nitrous and vola¬ 
tile vitriolic acids, by which earh of rhefe acids differs from vitriolic acid, 
and volatile vitriolic acid is evidently vitriolic acid changed by union 
'phlogifton. 

7 'his volatile vitriolic acid differs from vitriolic acid by its volatility, by > s 
fmell, by its weaker adhefton to alkaline falts, by the greater folubdity ana dif 
ferent form of the cryftals refulting from its union with alkaline falts. 

But thefe properties are the fame which diftinguifh nitrous acid from the 
vitriolic. Betides, the volatile vitriolic and niuous acids relemble each other, 
and differ from vitriolic acid in the following ref pedis : j, They produce a 
much greater alteration on the colors of vegetables than the vitriolic does : and 
2. The lalts formed by their combination with fixed alkali refemble each other, 
and are equally different from vitriolated tartar. 

Several new interefting experiments might be made to deteiniine more parti¬ 
cularly the analogy betwixt the volatile vitriolic and nitrous acids. The fait 
refulting from the combination of volatile vitiiolic acid and abforbent earths 
might be examined, in order to difeover whether it be deiiquefcenr, like the 
fait from the combination of the fame earth with nitrous at id, and in wh u 
other circumftances thefe two lalts relemble each other, and differ from the 
vitrioiic fait with earthy bale, or fclenites. This inquiry would be ftili more 
interefting, as the nitrous falts with eat thy bales have alfo been little examined. 
See Salts (Nitrous) with Karthy Basj.s. 

Nitrous acid is one of the molt powerful menftruums in chcmiftry : not 
that it is the ftrongeft arid j for in ftrength it is inferior to vitiiolic acid, and 
even in certain circumftances to marine acid : but on accoumof the facility, of 
the uuicknefs, and of the activity with which it diftolvcs rJ® fubftances. 

Tlie bodies upon which leads moft forcibly aie, phlogifton, alkalies fixed 
and volatile, metallic fubftances and earths, particularly of the calcareous and 
abforbent kinds. 

Nothing can equal the impetuofity with which nitrous acid joins itftlf 
to phlogifton. It is fo great, that probably nitrous acid has a ftronger affi¬ 
nity with phlogifton than *the vitriolic lias : and it is probable too, ri’at 
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tjh, which the nitrous add deprives of its phlogitlon, and in fame fort caffeines 
rutin r than difiblves. See Tin. (o). 

XU . ACID (P H O S P H O R I C). fa Phosphor n. 

XIH. A*C I D (VOLATILE SUU»HUREOUS,ot Vola¬ 
tile Vitriolic). This is nothing elfe th< 4 > vitriolic ^eid diluted with water, 
and weakly united to the inflammable principle, The properties of this acid 
are then the fame ejfentialty as thole of vitriolic acid. Sec Acid (Vitri¬ 
olic). But the phlogifton which is united with the volatile acid makes it differ 
considerably from the pure vitriolic acid. 

It differs from vitriolic acid, i. By its fuel!, which is fo aftive and pene¬ 
trating, that it can inftantaneoufly fuffucate and kill animals. This fmell is the 
fame as that of lighted fulphur. As vitrtohe acid, when pure and free from 
phlogifton, has no fmell, it appears that the fmell of volatile vitriolic and 
is caufed by its phlogifton j and this is one of the bell: proofs of the opinion 
of Stahl and other chemifts, who think that phlogifton is the principle of all 
odors. This opinion will appear c ven demonftrated, when we conflder that no 
odoriferous fubfiance can be found, in which it is not eafy to fliew the prefence 
of phlogitlon. See Phlogiston. 

a. The volatile acid differs from the vitriolic by its volatility. The latter is 
the moft fixed of the mineral acids, and .is for that reafoii the moll lufcejitible 
of concentration : but the volatility of the former is fo great, that it cannot 
hr much concentrated. This property proves that phlogifton is a principle 
effentiaily volatile. 

3. The volatile acid is infinitely weaker than vitriolic acid •, not only be- 
caule it cannot be fo much concentrated, but alfo bccaufe by Its combination 
with phlogifton it is rendered lei's Ample, and confequently lefs capable pf 
affinity with otlvr bodies. Therefore, the neutral fairs formed by it with 
alkalies, are eafily decompofed by vitriolic acid, and alfo. by all ocher acids, 
even the weakeft amongft the vegetable, 

4. U he neutral fait which refulis from the uniato of volatile vitriolic 
acid anil fixed alkali, differs much fiom vitriolated tartar with refpeft to the 
Ikuio of us cry (lals, which are fong and necdlc-hlce, arranging themfeWes to¬ 
gether in form of tufts or llirubs. Its tafte alfo is different from that of vitu- 
olatcd taitar, and it is more foluble in water: all thde properties Shew in a 


(,) Nitrous acid forms with copper, a 
guro , with iron, a reddifh 1 with lead, a 
yilhivv i and with fitvei, bifmuth, mcrcyiy, 
,t'* »inc, calurlels iyiutU>n$. Tin it dil> 
> Ucs imperfeftfy. and it corroded regal us 
of antimony to a white powder. With ic- 
gulus of cobalt it forms,a retk and with 
nickel a green folutlon. It diifojvea arfc- 
nir, and, ac cm ding p Henckel and Neu¬ 
mann, forms with it a gmh-like fubftance. 
Pi. Brandt lound that hy .particularmil 
augaiacnJt it tan diflhlve gold! Set Gold. 
Jit has little effadl on maUthc calxes. 


Nurous acid combined with chalk forma 
the phofpitorus of Baldwin, St* Phospho¬ 
ric Stones. Cohobated and dlftiUcd with 


quicklime* emitted an ioftawnWiabk vapor. 

Set Mr* fMMristiin m tbi Solution of 
Quicklime by Nitrous 'Acid. With ice this 
acid produces coki remarkably. Concerning 
die origin of nitrous acid, fee, Nitre and 
Salt * and for theprocefs of obtaining it, 
fee Spirit «f Nitre, 


* 
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appears by pouring an equal 
of violets; or of heliotrope, 
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neutral fait the weak union of its acidand bale. This fait is called the fulpbureous 
fiiltnf Stahl* ’* 

aid:. ; is \$iqch mor£ evident fyhan of 


5, The a<fTtion of volatile yitti 
vitriolic .acid upon' the ^ 

quantity af''e*i&:jat l the /*hjk;t|fc;tl v . . 

of cochentlltv "Jrifil “(the t ’tin6burc»tn,to which 

volatile vitriolic -itc&i htt* wlfl/fciiifb'lw much more of the 

kcenfityiof their colors tha^.Ae, other, tirrftuisefr* to lay, their colors- 

will be mb«|.ebang^;^^«iwi^ishd heightened .produced tofuch 

a degree by .' thts*add>. moftcolors, atfd .a^akies them, difap pear 

entirely in’ ,timp. . /fh® j^^^r. 5 fefhger» ii^yfiy ,*wsiuf'mTihter ( al sErts^ -by giving 
tb certain ..matters^fof ;inftkhpe' '-Wools >: ind- jR'I^s*;'a^de^rtie' of -whitcnefs to 
which they cobld /hot;. '‘fee othjcrwife fetbughfi,. Forthis^purpofc, theft matters 
are expofed in a clofehpiacc to the femes of burning fufphuf, from which, as 
we fhall 1 ajfWi^!aids-^ t; ;,i^.C<dt q# ! ;ihw' add exhale*, S^e^viiVHtJK. „ 

Althc^gh yq^ile viiridlic'/^cjd differs eflhntially frdm nitrous aeklj -fince 
the^fott^^M^Bg.. : '^%p«fed "by the addition of 
phiogifton, ttnhdd-'.to -’lti;) nkkhrthelkfsV' it.'is neceflfery to 

remark,;thataft the' properties now refited Of the vtalatile acid, make it refemble 
nitrous acid they* ' dtftirtgoifh: it frbrid vitriolic^ acid, From 

this rewark-MA^Iw^faam .©tie of - ihc* ponged: prdftmiptions in favor of Stahl's 
opinion^cbndt'niing.‘.the -hat«iy'Jo£ ^Itkous'l acid. \'T*kis' great qbemift thinks, 
shat Vitriolic ' a&d,;- yiihtcK’ - he. -dfoettfbre' calls the, iiniwrfai ecfd y is the principle 
of all other acids, and '.t 3 ^e,^idft;oiEimpie 'i*lL He thinks that 'nitrous acid is 
particularly ^othiftgr^^\^^h ; ’^*'f^';^Bbdftlbih'ed by means of putrefaflidn 
with a certainquantity of phJc^fen/s%ut:;;m a manlier very different, and 
-infinitely bore ikhnatel^ -is edmbined in volatile vitriolic 

acid. For this latter combination is ;fb weak, that it is decompofcd by. con* 
tafl of air} fothate the moft ififong and penetrating^ volatile^vitriolic acid, by 
expohine ip; open vejgels^ tales in a liltle tame all it*-fined and volatility, and 
'be«^ntesbhtU^y;fibilar ( /b;:ifi- bus* and- 1 weak' v.itriohp add. Ithe lame pheno¬ 
menon : |ake$,pii^;wlbn thevoktile acid is combined with an alkali; “ Hence the 
dulphiireouk faM -of Stahl, expofedfbr a while op ffee air; lofts all the properties 
which diftinguHh it from variolated tartar, and becomes no wife different 
•from it. v ' , ",. 

The true reafon of the weaknefs of adi-ieHon of the phlogifton in volatile 
vitriolic acid, is the pfe&oce of the Aueoui princtpIe; above the quantity of 
■~ ^ a ftrong and '-inti- 


, - J S'htIs'sS4 - iSfe^^^Ewlipiic'.' acid .«^pdfe#bf- ; kll ; :'wa'tef except what 

effcaliati;-10 '‘; ; '|p. apf^lp'.* !i«fcv > htiy; 'toHfcwtfx chaining phlogiffbft, vdlatile- 
s- ~fp?which xh* phlogifton 

4 jnMmiitoiiM: *'4 • ' 'Wfaeii ’itMtjdolib'iibidy 

lC!iitfMSi£ 3 ar'iasSLi.^- Jik*-Jix£L ‘ ^.. . 


vitwoHca<dd#not then 


sees more 


v 


r .-. 0 ,. law 

except dtat'jn'‘th&,'‘-v®ry ai 
ks ftper-abtihdabt watee. 


. *1 and never fulphur, 
itid fee deprived of all 






r6 A C I 

f 

1 he great facility which vitriolic acid has to combine with phlogifton, 
•even when l'upeifluous water is mixed with it, furnifties many methods of 
p.oJui'itfg abundantly this volatile vitriolic acid. 

SuhJ propofes two. The firftis, by burning fulphur as (lowly and gently 
as pnfliblc. The acid which exhales in tjiis operation is very volatile, very 
phlogifticated, and very iuffocaung *, for two reafons : i. Becaufe of the 
Jade activity with which the fulphur burns, the inflammable principle is not 
entirely confomeci, but a portion of it remains united to the acid : and, 
2. Becaufe when the vitriolic acid, which in fulphur is in its higheft degree 
of concentration, and even in a date of perfect drynefs, dtfengages itfelf by 
degrees, during the flow burning of the fulphur it finds in the air a portion 
of water which it greedily frizes, and which rentiers it fit to be changed with 
the remaining phlogifton into volatile vit lolic acid. When fulphur is burnt 
Jiaflily and ftrongly, little or no volatile vitriolic acid is produced, principally 
became then almoft all the inflammable principle of the fulphur is deftroyed 
by this perfect inflammation. 

T his firft method of obtaining the volatile vitriolic acid is the beft and eafieft, 
when *c is nt)t intended to collect it, but to apply it to tome body a$ foon as it 
is produced •, as, for example, to kill infers or noxious animals, to whiten wools 
and filks, to fulphurate wines, or to product; the fulphureous fait of Stahl. 
See Salt (Sulpiiurhous. See alfo Sulphur), But this method is improper for 
col V cling the volatile acid, becaufe fulphur cannot burn in clofe veflels. 

T lie fecond method propofed by Stahl for obtaining the volatile vitriolic acid, 
is by di(tilling green or martial vitriol in a cracked retort, to which a receiver 
is properly luted. By this method a confiderable quantify is produced and 
collected ; becaufe, i. 1 he phlegm of the martial vitriol fupplies the neccflary 
water to the vitriolic acid •, and, a. Enough of the phlogifton of the burning 
coals paffes through the crack of the veflel, to form volatile vitriolic acid. 
This method, though very good in itfelf, is fubjed to a very great inconve- 
mency in practice ; which is, that when cracked retorts are expofed to the 
hre with the greateft camion, they are very apt to break (till more, and entirely 
to fall in pieces* by which'the operation is (polled. 

d his ineonveniency may be avoided by diddling in a good retort, not cracked, 
a mixture of. vunohe acid, or Jubilance containing it, and any matter capable 
of furnifliiiig at once water and phlogifton. Thus fpirit of wine, oils, fat, 
reiins, See. mixed and dfllflied with virriolb acid, can always furnifli a good 
quantity of flrong volatiie vituol.c acid, ^.v Oil and Ethlr (Vitriolic). 

Thi» acid ought to be kept in cryftd glafs bottles, clofed exactly with glafs 
Hot pers } and to be as little as poflible expofed to air, becaufevapors always 
e> vie from it when fo expofed, by which its flrength is impaired from 
t 1 difilpatton of part of its phlogifton. ^ 

ThU great facility which the phlogifton has to feparate itfelf from volatile 
vitriolic aud, is the caufe of the exceeding difficulty, and even impoffibifity 
of detet mining precifdy the quantity of phlogifton neccflary to convert any 
given quantity of vitnolic arid into volatile vitriolic acid. In general* we 
know that veiy i.trle is required ; a Angle drop of oil being capable of converting, 
by diflillation, a huge quantity of vitriolic acid into very ftrong volatile acid. 
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It is no Ufs difficult to determine certainly and puccifdy the properties of tiffs 
acid as a mcnClruum of different fubifonces } as, for example, earths and metals. 
This difficulty alfo proceeds frarp the facility with which it parts wit hits j hb- 
giffon, and confequeotly changes its nature, which it does more oi lus in the 
of combination with die fubftahcea it difiblvcs. It is an acid pet penally 
changing, and which we cannot be certain of having the fame at t!iliuu*t 
'times. 


Thefc difficulties ought not to prevent trials of fuch combinations, hiilierro 
little known. JJecaufe in anpmportant and ef&ntial enquiry, which may throw 
new light upon the theory Of acids and phlogilton, even approximations become 
important and cffential. 

XIV. AC IP (TARTAR EOUS). Stt Tax tar, and Car am *t 

Tartar. ^ 

XV. ACIDS (VEGRTABL E). All acids obta'ned fom vege¬ 
table matters are fo,called. Such are the juices of lour fruits., wine turned 
four, or vinegarj cryftals of tartar; all the tflential* add* concrete Hilts, pio- 
cured by cryTtallifarion from the exprefied juices of plants j and laflly, all the 
acids obtained" from vegetable Jubilances in analyfing them by diftillatiun. 

Thefe acids ds 0 er from mineral acids in being fete ample, Jete fixed, Id's ff>f- 
ceptible or concentration and weaker $ qualities, which proceed from their union 
to a certam quantity of oil, with which they are fo intimately combined, that 
they cannot be feparated from it but by very nice and ftudied operations. Her.te 
all the neutral falts formed by theft^adds may be decomposed, either by the 
mere a&ion of the fare, or by any mineral acid*whatever. 

The particulars* of what if, hfre advanced fo*general on their properties nnd 
principles, may be fee® under the articles of the principal vegetable acids. 

XVI. A C I p* (V. I T R I O L I C) was fo named, bccaufc, formerly, it 

was chiefly obtained from martial vitriol. It is, according tp the very probable 
opinion ,of Becker and of Stahl, the fnnpkft of ,all adds, and confequemly the 
fimpldl pf all faline fubltancics. ,]yVheq it is as pure as can be obtained, it is 
entirely foee fron? fmell^d fqlorj that is to fay, in thefe refpeds, it refembies 
water. 1 


It poffcffes mpft eminently all the properties chsra&eriffng fallne, and particu¬ 
larly acid lubffances. 

It taff.es exceedingly four,’ and it fees the teeth on edge. 

It changes tp r?$ the color of fyrup of violets, of tincture of hehotio- 
plum, fyf* ,, 4 , 

R is v^ry fujcpptfole of.coacenjktion j thaf is* much of the water unne- 

r'p(Tat*tr rA if. f.Kni* .Vint. Klf (Ud-lllaiinn f'nuf'.M'l’B atiam 
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f *n d thw me fnt thcmUls to call it Oil of Vitriol. This name i$ very improper, 
fi'u ' ic,& not inflammable, nor has any peculiar properties of oils SWOils. 
T o.iy tonfiftcnce is owing to the great approximation of its parts, and its 
appaienc tm&uofity proceeds from the lame taufej joined to this, th.tt as it is 
Avtry powerful dilfolvent, it attacks and tiiifolves effhfhialiy a portion of xhe 
unftuous fubftance of the fib whieh it touches. 

The very ftrong and concentrated viniohe acid is not only much heavier, but 
alio much more fixed than water. Hence it is capable of receiving, when ex- 
poled to fire, a degree of heat greatly fuperior to that of boiling water, and 
which almoft amounts to a* red heat. 

This acid when well concentrated, (which we fuppofe here all along) unites 
itfelf to water with ag aftonilhing aaivity and impetuoJity. It* two or thiu* 
ounces of it be mixed with as much pure and cold water, the re-a<5tion of 
thefe two fubftances on eat h othei is fo ftrong, that inftantly a boiling arifes, 
attended with many vapoi s, and a nolle firniUt 1 to that of a red-hot iron plunged 
into n .ter. The heat refultiog from the re-adlion of tliefc two cold liquors is 
fo gicat, that in an inftant it equals, and even much furpafles the heat of 
boiling water. Some chemifts have attributed this heat to a difengagement of 
the igneous particles contained in vitriolic acid. This is not true, except they 
only mean the igneous particles contained in this acid, a$ in all other lub- 
ilarces, and which are fet in motion by all coilifions * but not any luperabun- 
tl tnt igneous particles pecu'iar to this acid, fince no experiment demonftrates 
thtir exiftence. * 

J he concentrated vitriolic add, expofed to the atmofphere/ attracts moifture 
k> much, that its bulk is confiderably encreafed, and it becomes mixed with 
twice its weight of water, (p) 

It may be combined with the inflammable principle or phlogifton, and thereby 
foim two compounds, differing from each other in the quantity of phlogifton, 
and in the clofencfs of the union. 

1 he firft, which is the refult of a combination of syeak vitriolic acid with 
a imall quantity of pldogiftoft, is called volatile, fulphureous, or vitriolic acid. 
See A cm (Sulphureous) j and the fecond, which arifes from an intimate 
union of vitriolic add, feed from all water above what is neceffary to its eflcnce 
as a faline lubftance, with about afeventh part of its weight of pure phlogifton, 
is called Sulphur. See Sulphur. , % 

Earth* aic more or iefs foluble by vitriolic acid, according to their natures ; 
and form with it different Gilts, or earthy faline compounds of different pro¬ 
perties, according to the kinds of earths employed. Particular management is 
rr v'aifite to combine vitriffable earths with vltsiolic acid : and the felts refuiting 

v 

(p) Dr. Gould relates, that three drams of found that an ounce of this add, by expo* 
concentrated vitriolic acid'acquired by im- fure to air during a year, had imbibed more 
bibing moifture from the air, in 57 days, moifture than fix dotes its original weight, 
an increafe of fix drams and a half j and that For the method of obtaining this acid, fit 
in general thia acid acquires increafe of* Spii.it if fUtfl, CtYseua Svx- 
weight in a compound ratio of the large- phur, and Concektxjltxom of Vitrio- 
pefs of the furface expofed, -and of the Lie Acin, 
humidity of the atmolphcre. Neuman 
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from their combination have not yet been fufficiently examined. See Vitrifi^ 
blb Earths and Liquor of Flints. _ • 

Calcareous earths may be diflblvcd without any previous preparation by 
vitriolic acid. This folution is made With moderate effervefcence and from 
this combination ,refuks an earthy faline compound, fufceptiblc of cryftallization, 
whole principles are lo ( intimately combined, that the faline properties of the 
vitriolic acid are almost entirely malked by thole of the earth which is the pre¬ 
vailing principle (fee Affinity] 4 fothat this neutral vitriolic ft It with earthy 
bafts has no fenfible tafle, and is fcarcely foluble in water : according to Mr. 
Baumc’s experiment, one grain only of it could be difiolved in an ounce of 
Water, This want of faline properties, whicli appears common to all vitriolic 
falts with bales of calcareous earth, has oceafioned them to be diffcinguifhcd by 
the name of Selenites* from other combinations whole faline properties are more 
obvious* See Sblenites. 

Alum is a vitriolic fait with earthy bails, but it differs confiderably from Sele- 
nites. This difference proceeds from the nature of its earthy bafis, which is not 
calcareous, ljut argillaceous. See Alum. 

Vitriolic acid may be combined and iaturated with vegetable fixed alkali : and 
from this combination is formed a neutral fait, capable of being cryffallized, 
bitter, hard, and not eafily foluble in water. Several names have been given to 
this fait from the feveral fubftances whence its alkaline bafis was extra<£toai, at 
a time when thele alkalies were fuppofed to differ from each other. Thele names 
are, Sal de dustbus 5 vitrielated tartar j arcanum duplication. See theft words* 
and Alkali (Vegetable.) , 

With the alkaline bafis of fea fait, called marine or foflil alkali, the vitriolic 
add forms a neutral, cryftalizablc fair, called Glaubers fait* which differs from • 
vitriolatcd tartar in the figure of its cry dais, its grafter folubility- in water, the 
quantity of water contained in its cryftak, and its property of drying in the air, 
or lofing much of its water, by which the cryftals lofe their traniparency, their 
iblidity, and are reduced into a wlyte meal, called tfflorefcthcc, See Alk.au 
(Marine), and Salt of Glauber. 

Volatile alkali combined to the point of limitation with a vitriolic acid, 
forms a' neutral ammoniacal fair, and cryftalizablc, called Sa[t\l ihiolic Anuu^ 
niac\ which fee* and Alkali (Volatile). 

Vitriolic acid being more fimple and more powerful than the nitrous and inn 
rine adds, feparates them from the alkalies to whit h they are united, and lub- 
ftitutes itfelf in their place. See Nitre and Salt (Common). 

In general, this acal a£t,5 upon all metallic iub fiances, and diffolves them 
with phenomena peculiar to each. It forms with them neutral fairs with me¬ 
tallic bafes capable of cryftaliziogs to fell which falts M. Macqucr thinks proper in 
his courfe of chemifiry to give the general name of Vitriol* and to fpccify the 
different vitriol* by 'the name of the, metallic matters which enter “into their- 
eompofition. Thus, for example,, he prqpdTes to call the combination of vitriolic 
acid with filver* vitriol of fiver* or lunar vitriol , and she combination of the 
fame acid with mercury, vitriol ef mercury* 8*c. in the feme manner as the neu¬ 
tral metallic falts formed by the union of vitriolic acid with iron and with cop* 
per* are called vitriol of copper* and vitriol if iron* or martial vitriol See 
VITRIOL* 

* D 2 I la* 
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1 his acid, in confequence of its great affinity with die inflammable principle, 
attains the phlogiflon of metals when it diflblves them, and kparates part of it 
from thole wJiich are capable of being deprived of it t eonfequently it cat* 
c tncs them more or Ids according to their nature, and to the manner of making 
the foluiion, and adheres to them proportionally left, as it has taken from them 
a gieater quantity of their phlOgilton. We may conclude from theft; pheno- 
ru na, that vitriolic acid dilfo’ves metals chiefly by means of their phlogiflon * 
or that tiiis principle is a medium of union between this acid and metallic earths. 

The mo(l general phenomena accompanying the folutions of metallic matters 
i*i vitriolic acid by the humid method, are, i. The effervefcence and hear, 
which are commonly moderate, fc. The vapors j many of which are the volatile 
vitriolic acid, as in the foiution of mercury *, or they are inflammable vapors, 
-as in the foiution of iron. 3. The formation of concrete fulphur, as in the foiu¬ 
tion of tin. See the particular detaih of all thefc folutions of metallic matters by 
•vitriolic acidy under the article of each metallic fubjlance , and at the word Vi- 

'1 R I CL. (q) 

It appears from what has been faid on the combinations of vitriplic acid with 
all the fubftances with which it can form a neutral fait, that all thefe neutral 
vitriolic falts are fufceptible of eryftallization. This property is peculiar to 
vitriolic acid, and probably proceeds from the intimacy of union contra&ed 
betwixt this acid and the fubltances which it diflblves. 

Concentrated vitriolic acid ads with confiderable force on all oils and 
concrete oily mutters. It boils and grows warm when added to them. It partly 


(7) Diluted vitriolic acid diflblves iron 
and zinc fpeedily, and copper very flowly. 
boiling coucentuted vitriolic acid diflblves 
copper, and partly diflblves ana partly cor¬ 
rodes filver, tin, mercury, and lead. Vitri¬ 
olic acid docs not diredly diflblve gold, but 
precipitates it from aqua regia, which prcci- 
jt.utu is Ibjuble in vitriolic stqtd. It leflens 
the volatility of mercury and of arfenic j and 
the fufibihty of tend, zinc, bifmuth, and 
regului. of antimony.' It diflblves thecalxes 
of moil metaU. It alfo diflblves the femi- 
metal, reaulus of cobalt, but not nickel, 
Altho Jgh vitriolic acid has a flrong power 
t.» cr nbinc with iron, vet its adhefionto It 
wli* n diflblved feems to be very Weak. Thus 
' . Margraaf found, that by boilinga foiution 
i green vitriol in a copper veflel, or with 
tilings of copper, part of the iron was depo¬ 
sed, and in its place part of the copper 
was diflolved. This experiment is fo much 
more remarkable, as a diluted vitriolic acid 
has no fenfible effe& Upon copper in a Ihort 
t ime. The acid therefore by its previous fb- 
hitton of iron feems to have been fo changed, 
as to be rendered capable of dlflblvjng cop¬ 
per. This experiment does not contradict 


the general rule by which the power of union 
of vitriolic acid is affirmed to be greater to 
iron than to copper, but may be explained 
from the flight adheflon of the inflammable 
principle to the earth of iron j by which pro¬ 
perty falts formed by this metal with vitriolic 
orjntrous acids ar& continually deobmpofing ; 
the phlogiflon, which is the medium of" 
union betwixt acids and earths, efcapiug 
into the air or combining with the acid, 
and the calx of iron ieparating from the 3 cid, 
in form of a red fedimeut. Thisdecompafl- 
tion of martial vitriol, and martial nitre, and 
alfo of fome other metallic falts fubjeA to 
the fame change, is decelerated by applica¬ 
tion of heat, air, moifturc, and, as Mr. Mar- 
§raaf*s experiment feems to indicate, by 
the application of another" metal, as copper. 
Mr. Margraaf has not given his fentiments 
concerning the caufe, of the alteration pro¬ 
duced upon the acid in his experiment, by 
which it is rendered capable of diflblving 
copper, is it by abforption of the phlogiflon 
of the iron, that it becomes Volatile vitriolic 
acid, and thereby acquires new properties as a 
menftruum f , v 


decompofed 


-A C I 


21 


decomposes them, blackens, and in fomc fort burns them. Horn theft* mixture 9 
.many fumes exhale, which have a mixt fmell of burnt oil, and very fuffotnting 
volatile vitriolic acid. See the detail and explanation of thcfc phenomena at the 
word Oil. 


Vitriolic acid, when very weak, does not appear to have any ad ion upon 
oils, becaufe its jfuperffuous water, with which it ftrongly adheres, hinders it 
from combining with thefe fubftances, to which the water cannot be united. 
However, the union of luch a weak vitriolic acid with oil, does not Item mi- 
poffible. See Oil. 

Concentrated vitriolic acid Jhews, when mixed with fpirit of wine, many 
very intereftmg phenomena, and which vary according to the proportions of 
thefe two acids, and the management employed. 

Without diftillation, it entirely combines in fubftance with fpirit of wine, 
without occasioning any decomposition i that is to lay* it does not combine 
with any of the principles of the fpirit of wine preferably to the reft. It lofts 
its acidity by this union, and is rendered greatly milder. Hence it is called 
Dulcified Vitriolic Acid. It has alio been called Water of Rabel j which fee. 

Wl.cn fpirit of wine and vitriolic acid are diftilled together, the Utter dccom- 
pofes the former, takes pofleflion of its aqueous principle, reduces a part of it 
into a middle fubftance betwixt ardent fpirits and ou, to which the name 
Ether has been given ; and laftly, the acid reduces the fpirit of wine into a 
true oil* which has b$en improperly called Sweet Oil of Vitriol. See the woids 
Spirit (Ardent) j Ether j Ether (Vitriolic) 1 and Sweet Oil oj 
Vitriol. 

Vitriolic acid is no where in nature found pure } that is, unmixed with any 
other matter. This proceeds from its capacity to difiolve, and to combine 
with a great variety 01 different fubftances. 

Thus vitriolic acid is found naturally combined, 1. With an inflammable 
fubftance j then it is in form of fulphur or bitumen ; or, a. With earthy fub¬ 
ftances in form of feknkes, aluminous and argillaceous matters •, or, 3. With 
metallic fubftances, in form of natural vitriols •, or, 4, With alkaline falts, in 
form of neutral vitriolic falts with alkaline bafcs. But it is almoft only with 
the fofiile or marine alkali that the vitriolic add is ever found naturally com¬ 


bined, becaufe this alkali is moft generally diffufed, and is indeed almoft the 
only natural alkali. Vitriolic acid is therefore found in form of Glauber’s 
fait. Natural Glauber’s fait is chiefly found in thofe waters which contain 
common fait. See Salt (Common) and Waters of Salt Fountains. 

Vitriolic acid, combined witjji vegetable fixcdalkali, forming vitriolared tartar s or 
with volatile alkali, forming vitriolic ammoniac fait, otherwife called the fecrct am¬ 
moniac fait of Glauber i Gan be found but very rarely, and by particular decqm- 
pofitions and combinations s as, for example, by burnings. ** 

From what has been faid concerning the ftates in which vitriolic acid 
is naturally and habitually found, we may perceive that it cannot be obtained 
alone and pure without particular artful operations *, that is, by decompoling 
thofe bodies which contain moft of it, and from which it may be eaficft pro¬ 
cured* Theft bodies Ere Sulphur and Vitriols * See thefe mrds for the extraction 
of Vitriolic Acid , 

Upon 
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Upon confidering the feveral fubftances with which vitriolic afclUlfl found 
naturally combined, an imerefting queftion arifes concerning the original and. 
primitive Ate of this acid. For as folphur is fpread in very large quantities 
within the earth, and that by its burning or decompofition, its acid leparated. 
from its phlogifton becomes capable of combination with earthy and metallic fub- 
ftances, as happens actually in the fabrication of vitriols and of alum; we may 
conftder whether all vitriolic acid has been originally in the ftate of ful- 
phur i and if one part of this fulphyr being confiamed or decompofed by na¬ 
tural caufes, as happens in volcanos, its add has formed all the vitriols and 
vitriolic falts with earthy bafes, which ire found formed in the earth ; or whe¬ 
ther, as.we know by the experiment of the artificial composition of fulphur, 
that vitriolic acid quits every other fubftance in order to combine with pklo- 
gifton ; all this acid was originally combine^ with earthy and metallic fuWfcances; 
and thefe vitriolic falts, meeting matters abounding in phlogifton, have been 
decompofed to form all the fulphur found in the earth. This queftton cannot 
certainly be decided but by the profoutideft rcfearches into the natural hiftory 
of thefe feveral bodies. ' 

The affinities of vitriolic acid according to Mr. Geoffmy*® table are, phtogifton, 
fixed alkali, volatile alkali, earths, iron, copper, and fiiytr : and according to 
Mr. Gellert’s table, phlogifton, fixed alkali, volatile alkali, earths* zinc, iron, 
copper, filver, tin, lead, mercury, bifmuth, regains of'antimony, and arfcnic. 1 

XVII. ACIDS (V O JL A T IL E). Thole acids are fg called whidvare more 
volatile than moft other acids 5, which volatility proceeds either from an union 
of fome phlogifton, or of feme attenuated oil. Such ate the vqlatiie,vitriofic 
acid; the acid fpiritsof Ibme acrid vegetables, as the roots of {quills, according 
to Mr. Cartheufer ; the acids which rife when butter or fat are diftilkd; and 
others fimilar, 

XVIII. ADEPT is the name affirmed by thofe alchemifts who pretended. 
to have difcovered the philofopher’s ftone. See STon e. ( Phi j.oscnphir *s). 

XIX. ADOPTER. See Rice tvs r. 

XX. AFFINITY. By affinity (r)As underftood that tendency which 
the conftkuent or integrant parts of bodies have to unite, and that power by 
which they adhere when united. 

The definition of affinity fhews that k it not a wOvd void of meaning. The 
power with which the parts of bodies tend to unite With each other, and their 
adhefion when united, are very fenfible and palpable effif&s, fine© this power 
cannot be deftroyed but by Another power as mat and more confiderabk. It is 


(-} By. the terms affinity, and ekSlvoe at* 
traetiart) we ought to underftand • the power 
bywhich the conftituent parts ©f bodies; 
unite, and not to fuppofe -that chi# power 
is exerted»by any fimilarity and homogeneity 
of parts, or by any mechanical as 

thefe terms feem to imply. The caufe of 
this, power, or the manner In which this* 
union of conftituent parts, is} produced, it 
unknown to us. To thefe terms, therefore. 


' *\V « 


,■ .i' " f 1 , v .- , . 

another left exceptionable^ namely, the power 
of combination^ m*y be fubftituted. In our 
author’s defin tdoa of%§ ?aty iscom pretended, 
note joniy theu mott of tne coiifti- 

• union of f. 

■ he caflsHth&i' affinity: 
which % treated' <3h natural 

philofophy and. mechanicsunder tiurtaraisA 
■ , attrafUon*. 
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befides demonstrated by numberkfs experiments •, as, for example, by the ndhc- 
fion of two bodies applied to each other, whole Surfaces are finely pchfhed ; by 
the tendency which two drops of water, or of oil, mercury, or of any other fluid, 
have to run together and unite into one mafs *, by the convex or fpherical figure 
which drops of fluids afiurfie, when their form is not given them by containing 
veflels or other body, and when they are lupported by bodies with which they 
are not difpofed to unite: all which effeas happen even in a vacuum, ami 
demonftrate the affinity which the integrant parts of bodies iblid, or fluid, have 
to each other. 

The affinity of the confHtuent parts or principles is demon ft rated by the de¬ 
tail pf all the phenomena in chenuthy. 

We do not here enquire into the caufe of this great eflfe&, which is fo general, 
that it may itfelf be cOnfidered as the caufe of all combinations, and may i'erve 
to explain them. It may perhaps be a property as eflential to matter as its 
extent and impenetrability, of which we can lay no more, than that fuch pro¬ 
perties do exiff. On this fubje& the works of Newton, Freind, Keil, and the 
Abbe Marcuzzi, may be conndt&i. Thefe authors have endeavored to iilufiraie 
thefe obfeure fubjefts by calculation. We fhall be fatisfied with obferving the 
rnofl: remarkable laws, according to which the principles of bodies unite and 
combine, in confequence of this property. 

M. Macquer diftinguilhes feveral forts of affinities. Not that he believes theie 
are diftind fpecies of affinities; for it is Very certain, that it is but one ai.d 
the fame property of matter, differently modified according to different rir- 
cumftances but only that he may better diftinguifh and remark the phenomena 
occafioned by this property, in the detail of the combinations and feparations 
which it effects in the rnofl;-general and molt important operations of che- 
miftry. 

By frnpk affinity he means the difpofition to unite and adhere, which is obferved 
between the integrant and homogeneous parts of the fame body, or between 
the heterogeneous parts of two different bodies. The Ample affinity is therefore 
diflinguifhed into two Kinds, 

The firff kind of Ample affinity produces the union of aggregation 1 that is 
to fay, that the body reiulting from this union is of the fame nature, but of 
larger fize. M. Macquer calls it the affinity of aggregation s as, for example, when 
feveral loofe particles of the fame metal or # of the fame earth are united together 
by fiffion, lb as to form but one mala. , See Aggregation. 

The fecond kind of Ample affinity, producing the union and adherence of 
heterogeneous parts, different in tKeit natures, from which refults a new com¬ 
pound body, whofe properties are different from thpfe of the two principles 

attraction, gravitation, and cohenon. Wh*» mechanical means, and without any change 
ther thefe two unions are .produced ‘from the produced upon their properties j and the unt- 
fame caufe differently modified as our an*, op oi:oftiiuent parts, or combination, being 
thor affirms, I know riot 1 hot their effedU attended with conftdbrable changes of proper- 
art fi» different, rthat they deferve to ho con* ties, and being incapable of dt$}un«ion by 
Adored feparataiy s the union of integrant mechanical means. See the artide Compos!- 
parts being c.-Jy *w. tppoftofok of thefe tiok tf Booths, and the following &*te. 
pajts, which are capaWcof being disjoined by * 

from 
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from which it was formed, is culled affinity of compofition j becaufe a new bo ly 
is aerially compofcd. If, for example, the primitive integrant parts of vitriolic 
acid he united With thole of iron, anew body refults from this union, which n 
neither vitriolic acid nor iron, but a compound of the two, called martial 


""/# :of. 
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The following remarks may be made on fimple affinities. 

1. TJiat the affinity of aggregation rclills the affinity of compofition. For it 
Is evident that the force which makes rhe homogeneous and integrant parts of 
a body adhere together, hinders them from leparating, in order to join the parts 
of another body. 

2. ITence it follows, that if the adhefion of aggregation between the integrant 
parts of a body be weakened or deftroyed, the affinity of compofition is thereby 
Jhicilitn'ed j that is, the affinity which they have to join the parts of another body. 

3. That as the hardnefs of a body iupppfed fimple and homogeneous depends 
only on the adhefion of aggregation betwixt its integrant parts, if this adhefion 
be ddl-oyed by feparating thole parts from each other \ as by reducing them 
into fiat powder, or Hill more by diffusing them in a liquid, with which they 
have 1.0 adhefion, or Ids than they had to each other % they may then be com • 
bined with the parts of another body, more or left eafily, in proportion as 
they have been more or Ids feparated by this mechanical divifion. 

4. As different bodies are more or left fufceptible of this mechanical divifion, 
whether artificial or natural, by which their integrant parts are more or left 
h* pa rated from each other, hence arifes a great difference betwixt thefe bodies 
m their greater or left facility of combining with other bodies. 

5. This facility of combining with another body does not, however, determine 
fffir Jy rhe degree of affinity betwixt thefe two bodies/ For experience fhews 
i .hat principles or conffituent parts of certain compounds, which unite together 
a cry readily and eafily, have however but a weak adhefion, which is deftroyed 
by the finalleft effort of analyfis, or chemical decpmpofidon > while other prin¬ 
ciples whifch can be united only with great difficulty, and by ftudied means, 

< ontraft together an union much flrongcr, and much left apt to be diflolved. 
Mercury, for inftance, unites much more eafily with nitrous acid than with the 
marine,abut yet it adheres much more ftrongly to the latter than to the former. 

Hence we ought to conclude, that we cannot gofitively determine that one 
body has no affinity with another body, becaufe no means are known of uniting 
them. On the contrary, it appears Asrtain that all natural bodies have a certain 
degree ^ affinity, and facility of uniting with each Other, and a certain degree 
of adhefion when they are united, and confequently, that are no combina- 
non > really and abfdlutely impoffible *, bv»t that this degree of affinity varies 
ac ' .'ding to the different ftates in which thefe bodies are foppek 

i iowever* as the want of union betwixt two bodies prevents their affinity 
from Chewing itfelf, we may conuder bodies which we cannot combine as having 
no affinity together, until diemiftry be fo far advanced as to make combinations 
which now feem impoffible. Thus, for inftance, oil is' fifid'tp have no affinity 
with water, nor lead with iron, nor iron with mercury * becaufe, in fa&, |hefe 
bodies cannot be directly united together in chemical operations. Xhp* <iany 
affinity which they may have together is to ua of m confequence* 

On 
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On the contrary, as the affinities of bodies which may be united together, 
produce in chemical operations effects proportionable to their facility of onion, 
and to their force of adhefion when united, we may confider the affinity of 
bodies in general, as being in a compound ratio of thefe two properties. 

The laft remark we can make on the Ample affinity of composition, furnilhes 
a very ufeful and very general fundamental law, by which wc may diicover, 
even without decomposition, the principles of which bodies are computed. The 
remark is, that all compound bodies have properties partaking of the properties 
of the principles of which thele bodies are compofed. Thus, for example, the 
union of two principles, of which one is fixed, and the other is volatile, forms 
a compound, whofe degree of fixity or volatility is intermediate betwixt thole of 
the two principles. 

The feme may be faid of all the other properties $ fuch as gravity, opacity, 
tranfparency, ductility, hardnefs, fluidity, &c. and even of the affinities : lb 
that, fuppofing we -knew perfectly the properties of the principles of a com¬ 
pound, we might by examining the properties of, this compound, difcover its 
principles, even although its analyfis were impoflible. 

We muft however allow that this rule, although very general, is fubjcbt to a 
confiderabie number of reftridtions and modifications, which depend on a num¬ 
ber of particular circumftances. For example : it happens fometimes thar the 
operation by which two principles are united changes or even annuls feme of the 
properties of thefe principles : it happens too that fometimes their union deve- 
lopes new properties, which cannot be immediately perceived in either of the 
principles. But fuch changes are never lb compleat as to lead one into grofs 
miftakes concerning the principles i therefore they do not prevent the rule from 
being fufficiently general, to be an excellent guide in many chemical 
enquiries, (s) 

Where more than two bodies aft upon one another, the affinity may be called 
complicated \ and from the definition given, it appears that all thefe complicated 
affinities muft be of tly kind called Affinity of Compojition . 


,(s) The rule mentioned in the text is fo 
far from being general, that perhaps the re- 
verfe of it may be confidered as a general 
rule; and a change of properties, and a 
produ&ion of new properties, may be con¬ 
fidered as criterion*, 4y which compound bo¬ 
dies, chemically combined, may be diftin- 
guiftted from bodies formed merely by mix¬ 
ture or apportion of integrant parts; in 
which latter compound bodies, the proper¬ 
ties are intermediate betwixt the properties of 
the feveral component parts, and no new pro¬ 
perties are proauced. Thus, three parts of 
copper combined by fufion with one part of 
tin. forms a body more hard, more brittle, 
and more fonorous, than either of the con* 
ftkuent metals. Its handnefi, therefore, its 
brittlenefc, and its fonoroufnefs may be 
confidered as new properties. Its color 

E 


is much whiter than the intermediate co¬ 
lor, and its fpecific gravity is greater 
than the intermediate (pcctfic gravity. 
Further, the properties of bodies are in 
many inftances deftroyed or annulled by 
chemical combination. Thus the.acrimony 
and deiiquefcency of acids and of alkalies 
are almoit entirely annulled by combining 
thefe two kinds of fubftances together. 
Every body chemically combined may fur- 
nifli fails which refute the general propo¬ 
rtion mentioned in the text. Bodies formed 
by mixing, not by chemically combining 
feveral iubllances together; as, for inftancc, 
a liquor formed by mixing wine and water j 
partake of the qualities of each ingredient, 
proportionally to the quantity of it em¬ 
ployed. See Composition rf Bodies, and 
Aggregation. , 

Fiift; 
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Fird, we ought to confider that complicated affinity in which only three 
principles a£t. Experience indicates the following oblervations. 

If a principle be added to two other principles united together, phenomena of 
compofition or of decompofition happen, which differ according to the affinities 
of thefe three bodies to each other. \ 

1. Sometimes the third fupervening principle is united to the other two, and 
forins together with them a compound confiding of three principles. For 
example, if to a mafs compofcd of gold and filver, fome copper be added, 
this third metal is united to the other two, and forms with them a compound 
confiding of three principles, namely, go Id, filver, and copper. Thus it hap¬ 
pens, when the third fupervening principle has with the two others an affinity 
equal, or almoft equal to the affinity which thefe two principles have to each 
other. 

2. The fame thing alfo happens lbmetimes, although the third fupervening 
principle has no affinity with one of the two principles originally united. But 
then it is neceffary that this fupervening principle fhould have, with the other 
of the two principles, an affinity equal to the affinity fubfiding between thole 
two principles originally united. And in this cafe, that principle which lerves 
to connect and unite the two wiuch, could not otherwife be united, is called an 
intermedium . This affinity may alfo be called the affinity of intermediums. For 
example, if water be added to the compound called liver of fulphur , which 
con fills of two principles, fulphur and fixed alkali, it unites with the water, 
riiiTolves in it without being decompofed, and forms a new compound confiding 
of three principles, namely, fulphur, fixed alkali, and water. The water and 
fulphur could not by theinfelves form any union: but as fixed alkali has a 
great affinity with both fulphur and water, it lerves upon this occafion as an 
intermedium to unite thefe two fubdanccs together. It is neceffary to remark, 
rhat in this affinity of intermediums, the affinity of the principle which ferves as 
an intermedium is weakened, becaufe it is divided betwixt two bodies *, and 
thai the union contracted with them is lefs ftrong than jf it were united to one 
of them only. 

3. Sometimes a third principle, when added to a compound confiding of two 
principles, does not unite but with one of thefe two principles, and obliges the 
other to feparate itfclf entirely from the principle with which it was originally 
united. In this cafe a total decompofition happens of the fird compound, and 
a new combination of the remaining principle with the fupervening principle ; 
from which a new compv und rcfults. This happens when the fupervening 
principle has little or no affinity with one of the principles of the compound $ 
and when it has with the other, an affinity much drongerthan that which fubfids 
I'.twixt the two fird principles. For example, when an alkali is added to a 
.elution cf a metallic matter in an acid, as it has more affinity with the acid 
than with the metal, it fazes the acid, and obliges if to quit the metal, which 
therefore precipitates ; becaufe the metal has much lefs affinity than the alkaline 
hilt has to the acid. 

4. It happens femetimes that a principle, which, in confequence of the 
affinity we have been dilcourfing of, has been feparated from another principle. 
May again relume its place with the principle, as it was originally, and dilpo fiefs 
the fupervening principle. This affinity, which is called reciprocal , on account 

.of 
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of its reciprocal effect?, takes place? when the two principles wip'd 1 are alter¬ 
nately feparated from the third principle by each other, have with this third prin¬ 
ciple, an almoft equal affinity, and. that their reparation is procured by particular 
circumftances relative to feme of their properties. 

All that has been (aid concerning the affinities of three principles may be 
applied to affinities of four principles, due regard being had to the changes 
produced by the introduction of a fourth principle. It is evident, for example, 
that in place of one decompofrtion and one new compofition, which can refult 
from the different degrees of affinity of three principles, the affinities of four 
principles forming two new compounds, may, by a mutual change, produce two 
decompofitions and two new combinations. This always happens when the llmi 
of the affinities, which each of the principles’of the two compounds has with 
the principles of the other, furpaJTes the fum of the affinities fubliffing betwixt 
the principles forming! the two firft compounds. This fort of affinity, where 
there is a double exchange of principles, may be called double affinity. Examples 
of thefe affinities are often met in chemical operations and mixtures % and 
without a knowledge of them, it would be impolfible to explain many lingular 
phenomena of decompofition. For example, it happens often‘that two principles, 
neither of which could fingly effect the difunion of the principles of a com¬ 
pound, becaule their affinities are each of them inferior to rhe affinity betwixt, 
the principles of that compound, become neverthelels capable of procuring this 
decompofition when they a& in concurrence. For this purpofe, it is fuffident, 
as we have already faid, that the fum of affinities which tne two decompofmg 
principles have with the principles of the body to be decornpo/ed, fliould fur- 
pa fs the fum of the affinity betwixt the principles of the decompofmg body, and 
the affinity betwixt the principles of the body to be decompiled. See examples 
of this play of affinities at the words Blue (Prussian), and Salt (Neutral 
Arsenical). 

We fhall purfue no farther thefe remarks upon affinities; bceaufe the 
affinities of bodies compounded of many principles are much lefs ffrong and 
Id's fenfible in chemical operations j or becaule this fcience is net yet lufficiently 
advanced to have obferved and diftinguiffied them all. Vv hat we have laid is 
fufficient to form juft ideas on the theory of all the important phenomena which 
are exhibited by the fundamental experiments, and to conduct to many new 
qifeoveries. 

XXT. AGARIC. (/) 

XXII. AGATE, (u) 


(/) Agaric is a fungus growing on the 
trunk of the common.larch tree, from which 
turpentine is obtained. Three-fourths of it 
is a refinems fubftance, and the remainder is 
a flimy mucilaginous earthy matter, fo te¬ 
nacious as fesreely by any method to be dif- 
folved by water. ' . 

• (») Agate is a flint variegated with dif¬ 
ferent colors blended together, antffometimes 
with colored lines* and lehdriticil figures, as 
the mocha Jlotu, which is)a variety. of agate, - 


or with red fpots, as the f&rdcci or Si. Slcpki'i 
/yw, which alfo arc varieties of this Ifonc. 
For the chemical properties of agates, fc 
Earths fV itrikiaih.e }. By fire the color 
of a white agate, called chalcedony* Was ren¬ 
dered whiter, and the color of a black agate 
Was not changed. Colors may be given to 
agates, or their natural colors mhy be changed, 
Mr. du Fay, in the Memoirs of the Academy 
of Sciences, 1728, relates, that to chalcedony 
a dvt it rated folutidh of filver in ffrohgTprrit of 
i nitre 



A G G 


2S 

XXIII. AGGREGATION. In order to have a clear idea of what 
chemifts mean by the words aggregation, aggregate, aggregated bodies, we mull 
attend to the difference betwixt what natural philofopners call conjtituent farts 
and integrant parts of bodies. The constituent parts are, properly Speaking, the 
principles of bodies. Thde are fubftances differing in nature from each other, 
which, by their union and mutual combination! really conjiitute mixed bodies, 
which partake of the properdes of their conftituent parts. For example, the 
conftituent parts of common fait are an acid and an alkali, which ought to be 
considered as the principles of this fait, at leaft as its proximate principles. 
See Principles. As this acid and alkali are what really conftitute common 
felt, and are the parts, to the union of which it owes its exiftence and properties, 
it is evident that the conftituent parts cannot be difuniccd from each other, 
without deftroying and decomposing it: jfo that after fuch a difunion, the felt 
will no longer exift, but only the acid and the alkali of the felt, which are 
very different from the fait, and from each, other. 

On the contrary, the integrant farts of bodies do not absolutely differ from 
each othrr ; nor do they differ, as to the nature and principles, from the body 
into whole mafs they enter. By the integrant parts of a body are to be under- 
ftood the trailed molecules or particles into which this body can be reduced 
without decompofttion. We may conceive that a neutral lalt, for inftance, 
common felt, may be divided into molecules ftili Smaller and (mailer, without 
any feparation of the acid and alkali which conftitute the felt i fo that thefe 
molecules, however fmall, Shall always be common felt, and pofleffed of all its 
efiential properties. If we Should now fuppofe that thefe molecules ate arrived 
at their utmoft degree of fmallnefs, fo that each of than Shall be compofed of 
one atom of acid and of another atom of alkali, and that they cannot be further 
divided without a Separation of the acid and alkali, then thefe laft molecules are 
thofe which Mr. Macquer in his Chemical Le&unes calls primitive integrant 
molecules. . > 

In the feme manner that we conceive that a body may be divided into its 
primitive integrant molecules, without any change of its nature, or other alteration 
than a diminution of its bulk \ fo we may alfo eafily perceive, that if thefe pri- 

nitre gave a reddifh brown color, to oriental Slones may be Stained black by applying to 
agate a blacker Stain, and changed the yellow* them a Solution of copper in aquafortis, and 
Spots of an agate to purple. TheSlone after the afterwards expofing them to a red heat in a 
application of the metallic Solution ought to crucible. See Ltvaits Commerce of Arts. 
be placed in the fun ; and the color may be Mocha Stones may be imitated by moistening 
rendered more intenfe by repeating the appli- fee Smooth Surface of an agate with a folu- 
carion of the Solution. The liquor f r reads fo tion of copper, and on the middle of this 
much on the ft one, that neat tefigns cannot be Surface Setting an irpn mil upright on its 
made on it. Dr. Lewis propofes to remedy head. The iron abferbs the acid from the 
this inconvenience by covering the Slone over copper, and fee copper forms ramifications, 
with etching wax, and the lines intended to If the nail be then removed, and fee cor- 
fce Stained cut through this ground, in the roded iron carefully walked off by dipping 
manner of etching copper plates. The co- the ftojne in water, the vegetations may be 
lots given to thefe ftones may be destroyed tendered by a ted heat, of a blade color, 
by fire or by at^ua fortis ; and the colors Thefe vegetations are not fixed irt the Stone* 
thus deftroyed by aqua fortis are recoverable which ought therefore to be covered wife a. 
by expofure to fee fun. Agates and other plate of cryftal glafe* 


mirivr 
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mitive integrant molecules, which are all homogeneous and of the fame nature* 
and which are fuppofed feparated from each other, fliould be brought;to unite 
and combine together, no new body, that is-, a body of different nature, will 
refult from this union, but only a more confiderable nutfs of the fame body : 
that is to fay, for inftance, chat if the primitive integrant molecules were common' 
fait, their reunion would (lift form common fait, only in a mafs l'o much larger, 
as there is a greater number of theft; molecules united together. But ic is the 
union of thefe homogeneous parts, of thefe primitive integrant molecules, which 
modern chemifts have called aggregation *, and they have called aggregates bodies 
ccmfideced as refulting from their primitive integrant parts, in oppofition to the 
names mints and compounds , which they have given to bodies con fide red as 
rcfulring from the union of their conftituent parts, which are fubftances hete¬ 
rogeneous, and of different natures. 

The name of integrant parts, which has been given to thofe whole union 
forms aggregates, agrees well with them; becaufe, in foflt, this union is a kind 
of addition or integration (if fuch a word may be pled) of a certain number of 
pares of the fame kind, whence relults a fum, or a whole. 

It is very effential to obferve on the iubje& of aggregation, that wc lhould 
have a very falfc idea of it, and entirely oppofite to chemical phenomena, if we 
uaderftood by this wotd nothing but a ample juxtaposition of the integrant parts 
of bodies : for befides that, there muft be a real adhelion and intimate union 
of thele fame parts with each other* lb that they cannot be feparated but 
by fome force luperior to that by which they are united. A heap of fand* for 
example, if we confidcr the grains of land as its integrant parts, cannot be 
regarded aa an aggregrase, becaufe thefe grains are only juxtapofited, and) have 
no. real adhefion together •, lb that the refinance which they oppofc to their 
reparation can only proceed from their gravity, and is not the cflfeffc of adhefion, 
or tendency to each other. 

In the fecond place, it is neceflary to obferve on* the fob]eft of aggregation* 
that the force of adhefign of the integrant parts of different bodies varies much* 
according to the nature of ahefe bodies, fome of them adhering very ftrongly, 
and others very weakly ; and that thofe which adhere weakly are generally the 
eafieft to be diffolved, confidently that the loiution of a body, or its combina¬ 
tion with another body of a different nature, cannot be effected but ft) far as 
the integrant parts of thele bodies are feparated, of their aggregation- broken * 
which is partly done by the operations of art, but chiefly by the addon of 
menftruums. 

Alt thefe confidcrations on the aggregation of bodies, although very fimple 
in themfelves, are of the greateft importance in the theory aim. practice of 
chemical operations. Becker and Stahl wax; the firft who explained thefe ideas, 
which have been fince iltoftrated and extended by the beft modern chemifts. Ser 
the words , Affix rrv, Composition, Solution, Dicowposition, Division 
of Bodies. 

XXIV. AIR. Air is a fluid invifible, inodorous, infipid, imperceptible to 
alt our ienfes but the touch, and, is coofidered as a fimple ekmenuMy body* and* 
primary principle, becaufe it, cannot be altered or decompofed by any knowa 
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'Hie ah* is always in form of a fluid, though perhaps that fluidity is not cflential 
to ir. But. it is certain that no cold has ever yet been produced, natural or 
irtilichd, ftrong enough to deprive it of irs fluidity. 

We cannot flatter ourielves that vve can have air, any more than the other 
elements, in perfect purity. On the contrar^, it is always found mixed with 
more or lels of foreign fub fiances, proceeding from a perpetual exhalation of 
volatile matters, and particularly of water, with which it has even a certain 
■degree of adhefion. (x) 

f he primary integrant parts of air, although certainly very fmall, yer are not 
fa fmall as thofe ot water, and even thofe of other liquids lefs Ample, fuch 
as fpirit of wine and oils : at leaft, thefe liquids pafs eafily enough through 
the pores, of feveral fubftances, fuch as paper, the fkin, &c, through which 
the air does not pafs, or pafles with difficulty. 

The experiments of Mr. Boyle, and more particularly thofc of Dr. Hales, 
related in his Vegetable Statics, prove thatmoft vegetable and animal matters con¬ 
tain a prodigious quantity of air j and fcarcely credible, if the etfe&s it pro- 
duced were not lb conlidcrable and fenfible. Chemical experiments alio give 
u$ many occaftons not only of obferving thefe phenomena, but alfo of afeer- 
tainjng the quantity of air difengaged, or ablbrbed in feveral operations, (y) 

It appears that air, as well as other primary principles, is found in bodies 
in two different ftates : that is to fay, that in certain bodies, and in certain 
circumstances, it is merely difperfed and interpofed betwixt the integrant parts 
of thole bodies, but without adhering to thefe parts, or at leaft adhering but 
very weakly. This air, which may be feparated by means purely mechanical; 
fuch as the operations of the air-pump, comprefiion, or fhaking ; and which 
befides polleffes all its other properties •, ought not to be confidered as one of 
the elements of thofe bodies in which it exifts. But that portion of air which 
cannot be feparated from many bodies but by analyfing them, and by employing 
fu,ch means of decompofttion as chemiftry fumifhes ; which, befides while it re¬ 
mains in thofe bodies, is deprived of one of its eflential properties, its elafticity, 
■which it does not recover till it is difengaged j this air, 1 fay, ought truly to be 
conlidcred as one of the elements or conftituent parts of thefe bodies. 


(a-) Air not only adheres to water, as the 
text fays, but chemically combines with it, 
and proIr’Vly with many other volatile mat¬ 
ters. 7 he dill’jJving power of air, as of 
other nienftruums, is encreafed by heat; and 
hcr't:: upon an accefs of cold, the air depo- 
f' part of its water which ir kept diflolved 
, rule its heat was greater. The water de~ 
rofited becomes then vifible, forming fogs, 
or cundenfing upon any ' cold body, as 
!pon glafs windows. This diflblving power 
■•if air is alfo effected by other circumltances 
Scfides heat : for we find that in equal heats 
jv iometim.es imbibes water fafter than at 
other times. Dr, Gould found that vitriolic 
v«! faturatdd with water by long expofure 


to air, did fometimes lofc and fometimes 
gain weight, according as the air was dif- 
pofed to depofit or diflblve moilturc. By 
what circumftances this ddlblvmg power 
of the air is effe&ed, and how thefe vari¬ 
ous ftatcsof the atmofphere affe£t the health 
of vegetables and animals, are ftbje&s wor¬ 
thy of enquiry. 

(y) Whether the permanently elaflic va¬ 
pors produced in diftillations and other 
operations be really atmofpherical air altered 
by its union with the bodies from which it 
is difengaged, has not been hitherto fttewn. 
It has been called fijted or fixable air. Sea 
Air (Fixable). 


The 
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The properties of pure air, and which occafion many e£Fei 5 ls in chemiliry, 
are : 

1. Its expanjivepower ; that is to fay, that it is capable of great rarefaction, and 
of occupying aipace thirteen times larger than its original free, when ir is expoied 
to the greateft pofiible heat. This great expanfibility of air, added to the 
prodigious quantity of it which is diiengaged in many chemical analyfes and 
mixtures, occafions frequently violent explofions, againft which an intelligent 
artifl ought always to be on his guard, (w) 

2. Its comprejfibility ; that is to fay, that the effect contrary to that wc have 
been mentioning, is produced upon it by means of cold and of preflure. 

3. Its elafticity j which is nothing elfe than the force with which it endeavour* 
to refume its natural condition, when it is violently rarefied, comprefled, or 
condenfed and the effort which it makes for that purpofe upon bodies which 
oppofe its re-eftablifhment. 

4. Its weight } which determines it to fall impetuoufly Into all the fpaces into 
which it can have accefs, and which are unoccupied by air* or more ponderous 
bodies. The experiments which demonftrate all thefe properties of the air are 
fo numerous and decifive, that nothing is better known and illuftrated in natural 
phiiofophy. On this fubjed may be confulted the works of Fafcal, Boyle, Ma- 
riotte, Abbe Nollet, and, in a word, of all the experimental philofophers. It 
is only neceffary to obferve here, that the fpecific gravity of air is to that of 
water, nearly as 1 to 8 50. 

5. The faculty which the air has of confiderably facilitating the evaporation of 
volatile matters fublimed by the fire. It is a well-eftablifhed fad in chemiftry, 
that the accefs of air greatly accelerates all evaporations and distillations. We 
fee, for example, that by directing the blaft of bellows upon the furface of 
any volatile body evaporating by means of fire, as water, antimony, mercury, 
that the fmoke or vapors of thefe bodies are very fenfibly encreafed. It is alfo 
certain that any diftillation of a liquor, as of water, is much haftenecl, by 
direding upon its furface in the inner part of the alembic, the wind of a ven¬ 
tilator, as an Englifh* author has propofed. See Distillation and Evapo¬ 
ration. (z) 


{id) Air is expanded | of its bulk by the 
heat of boiling water. See the Hijhry of the 
Academy of Sciences 1699. Hales found that 
the air in a retort, when the bottom of the 
veflel was juft beginning to be red-hot, was 
expanded to twice its former fpace, and in 
a white or almoft melting heat it occupied 
thrice its former fpace or more $, and Mr. 
Robins, a very accurate experimental phllo- 
fopher, found that air Was expanded by the 
heat of iron juft beginning to be white to 
four times its fine* As greater expansions 
cannot be well eftimated, I prefume there is 
an error iivthat part, of the text to which 
this note refers, where ibe air is faid to be 
cipabkoT expanfioh'totlirtet^ it3T or¬ 

dinary bulk. 


(a) Air accelerates evaporation by its dif- 
folving power, which is indeed the principal 
or only caufe of evaporation, if by that word 
we mean the efcape of any fluid with left 
heat than is neceflkry to convert it into va¬ 
por in a Vacuum. By the fame power sir 
may alfo accelerate diftiHations, in, which 
the heat is fufficient to raife the fluid into 
vapOr in a vacuum } but if the air be cold, 
it will probably more impede the diftillation 
by cooling the furface of the fluid, and 
condenfing part of the vapor, than accele¬ 
rate die efcape of vapor by its difiblving 
power. 


6 , Laity, 
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6, Laflly, the moft fiqgular property of air, and at the fame time one of 
the moft interfiling in jehemiftry, is, that no eombuftible fubftancc can burn 
without jts accefs j and that the more ftrongly it is impelled againft burning 
bodies, the more rapid is the combuftion. Hence it follows, that as the moft 
part of chemical operations cannot be performed without the afiiftance of fire, 
a con It ant current of air more or lefs ftrong, and in a certain direction, is necef- 
fary *o produce the heat requifite in thefe operations, Thefe currents of air 
arc procured by bellows applied either to a forge, or to a melting furnace j 
or they are procured merely by the conftru&ion of the furnaces i which is done 
in fuch a manner, that by means of a fpace left in the upper part of the furnace, 
in which the heat keeps up a perpetual vacuum, the external air is determined 
and forced to enter by the afh-hole, to fill the vacuum above, and consequently 
forms a current which canftantly pafies through the fire, and which is fo much 
more ftrong and rapid as the vacuum of the furnace above is greater. That 
is a fundamental principle from which general rules may be deduced, applicable 
to the confttufhon of all poflible furnaces. See Bellows, Forge, and 
Purnace. 

Boerhaave, in his Treatife on Fire, and M. Gerike, Do&or of Phyfic, and 
Member of the Royal Academy of Berlin, who has alfo given a very large 
Pifiertation on Fire, in a very good work, printed in <741, entitled Fundamenta 
Cbymi<e Ratiwalis , are of opinion, that the accefs of air is ncceflary to the 
combuftion of fubftances j becaufe, by its weight and fpring, it keeps the 
flame conftantly applied to the combuftible body, and encreafes their contact. 

But this theory does not fufficicntly explain why combuftible bodies may be 
kept red-hot in clofe vefTels, without any confumption ; becaufe then it cannot 
be doubted but that the matter of fire is, by the movement excited during 
ignition, continually applied and even impelled upon the combuftible body, 
without its burning or confuming. It has then all the appearance of a body 
burning and penetrated by fire, but it. is by an extraneous fire that it is fo 
penetrated $ its own inflammable matter is not confumed, and refts unalterable 
an midftof a moft intenfe fire. • 

However this be, it is very certain that the accefs of air is indifpcnfibly 
neceflfary to maintain the combuftion of bodies. But it Is at the feme time 
very difficult to find the true caufe of this fafk The phenomena of com¬ 
buftion feem to prove, that the air materially concurs to the production of 
flame, and makes a part of it: for a given quantity of air can maintain only 
during a limited and determinate time, the combuftion of a certain quantity 
of inflammable matter. If, for example, a lighted wax candle be placed under 
an inverted glafe bell, which is joined' exaftly to its fupport, the flame of the 
wax candle nibftfts during a certain time, fo much longer as the bell is larger, 
but conftandy diminifhing rill at length it is extinguifned , becaufe the quan¬ 
tity of air contained id foe bell being a determinate quantity, and not capa¬ 
ble of being renewed, cannot ferve but fora certain quantity of combuftion. 
Another phenomenon worthy of obfervarion in this experiment is, that after 
foe extinction of foe wait candle, a real vacuum is formed tinder the bell, 
which , is then as ftrongly preflfed upon its fupport, as if 4 vacuum had been 
made by an air-pump $ which, prove* demoAably that foe air which it 

included 
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included, materially concurred to the produ&ion of flame * fine?, if it were not 
io, the air being greater rarified by the heat within the be)), would, on {he con¬ 
trary, make an effort 'to raife jtfelf, and would efcape violently as foon as it 
could. (a) 

If we reflet but a little on thefe phenomena, many qtieftions occur very in- 
terefting, but at the fame time very difficult of folution. In fa % does tlwf air, 
which duappears in this experiment, form a new compound with the inflam¬ 
mable principle of'the burnt body by a new combination ? If it be fo, what is, 
this compound-? and what becomes or jr ? or b the air irfclf a neceflary palm 
lun> or food of flame ? is it decompofed by the aft of comlniftion ? If fo, the an-, 
is not a Ample body: what theft is the nature of its principles ? and what be¬ 
comes of then)'? 

XXV. A t'H (F ! X A ? L E). (h) 

XXVI. A £ AB ASTER. The name Alabafter is given to Hone* 
externally refembling marble 4 of a hardnefs nearly equal j but inferior, and 


(a) A partial vacuum only is formed by 
this experiment. Or/Mavow found that 
,'{>th part of the elasticity of the air in a clofc 
\eflel was deftroped by the burning of a 
candle till it Was extinguished; and Dr. Hales 
tound this diminution of elafticity of ai>, by 
the fame means, 10 be Ath part. Dr. Hales 
alfo found that Ath part,of the elafticity of 
air contained in a clofc vdfel was deffroyed 
by burning fulpnur/ Alt the air contained 
in clofe Vcflels in thefe experiments was not, 
however, rendered fixable by the burning of 
the candle rill it ccafcd to flame ; for Mr, 
Cavendilh found that |th part of fixable fir 
was fuffieient to render a quantity of com¬ 
mon air unfit for the maintenance of the 
flame of a candle. Sec Phil. Tranf. 

(&) Ktk (raufcut). By this term we 
mean thofo permanently el ait ip vapqrs which, 
are di fen gaged from jdmofi all bodiaP'-when 
decomposed A»y dififfiation, from vegetable 
* and a;nma^ubfi4pces>y«fermi;n«atiot)i 1 and 
from many matters during daw combination 
with ^hcrTubllances. * , , , 

This fdbjedfc is one df lb moftmterMfliBm 
in checdffiry. JUttle mbVeVq* known^can- 
corning, it, than that ne«n|n<s*ttlj|t 
fluids word producible from rityffoSifopoefy 
and by the methods metttionod in the above 

definition I MU latefofthM tfo? phenomena 
attending feomhiitowMijaif 

3!%^uasBmSpS 

unapqqsiq&d even, with thofe ffitcoveries 


r 

which were publlftiei! before this work. Of 
thtfe the molt important have been deduced 
by Dr. Black, from expel invents lo con¬ 
ducted and related, that his t»c*trfc may be 
' cOnfidOred as an excellent fpeciroen oi the 
beft method of inveffigating and demon- 
(biting chemical truths. Kjjfop Ptyml 
and Literary, pubftjledat Bdinbutgb, 

The dHcoverWs already made enable us to 
explain many chemical phenomena. We 
(hall have frequent occasions to fupply the 
defeats of the text in this particular, and to 
cortoft. fame errors that v prevailed in the 
theory of chemifcry till lately. The fubjecl 
is ft ill new, and much may bl expelled trom 
further experiments, 

Sptne fixable air is inflammable, and fome 
is naif inflqmmakU, We (hall tr» at fii It of the 
latter kind, to, which the name fixed, or fix- 
able afty has been moie peculiariy applied. 

An uninflammable permanently elaffic 
fluid may be produced by vaiipus methods, 

4 and from various jubilances. As the identity 
or.diveriity of me kinds of tbefeveral fluids 
•thuf yarioufly obtained has not been yet af- 
cMMMted^W* mention what wo know’ 
of,.each fepmttm, diftioguifoiWthem only 
by the methods at their.produdqon, 
i,A permanently elafltc fluid may be ob- 
fSdded flym aHaline fl&ftmm bp eomkmng tltfe 
Atidtf or fit euLwatlon, Alkaline fob- 
♦ fiances feem to Have » power of combination 
.with tnia flqid, and wttff it form compounds, 
/ome of the properties of which are different 
from the properties of thefe (ubftancea when 
uncombincd. This power of combination 
F 
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futceptiblc ot a fimiltir, but lefs lively and fparkltng poUflb. Some alabafters are 
white*, r and others are veined and colored, like marbles. When thefe ftoties are 
well polUhed, their femkranfparcticy, which is more fenfible than that of marble* 
j,ives them the appearance of agates* 


jf neverthelefs weaker than that which aJka 
line fubftances have to acids, nOi is it ftronj 
enough to refift the j&ton of fire. Hcnc 
this hind or fixable air may be difengaget 
from thofe fubftances by acids, or by lire 
when tiv* alkaline fubft&ncc is fufficientlj 
fixed to receive a violent heat. When alka¬ 
line fubftances have been by any means de¬ 
prived of this fixable fluid, and arc expofei 
to an atmofphere in which particle* of ft 
ftoat, they readily abfoib it, unlefs they havi 
herii prevtoufly combined with fome othei 
fubitancc, as an acid, with which they pre> 
let ably unite, and again refume their joimci 
ft ate. Hence all native alkaline lubftaUcei 
arc combined with this fluid. Thus, cal- 
c neons caitfi combined with this ait; formi 
the fcvei.il mattes of lime-ftone, maibJe 
chalk, and other ftoncs and earths ojf the 
ciafs When any of theie fubftances de¬ 
prived, by calcination or otherwiftfy pfth< 
fluid or air witl\ which they are combined, 
they then become pure uncombined 
jeous earth, or quctlme, ‘Alio fixed i 
fait*, obtained by incineration of ve*p 
ate found to contain much fixable no 
}els they have dnen perfeftly calcined ; pm} 
volatile alkali, obtained by difttllatfon of ani¬ 
mal or of fome vegetable fublfancW, is fa- 
tuiated with this* fluid* The principal dif¬ 
ferences which have been obferved betwixt 
thefe fubllances combined, or not combined 
with fixable air, are, *. By combination with 
fixable air they aie rendered fufceptible of 
cryftalli&afion, which they are hut wl fa 
vm ombined. Hence the uniform tex at 
marbles, calcareous fpars, cryflala of 
tabic or of mineral alkali, Is 
extrication of jhts air, 2. By 
of alkaline fubftances with fixable air, if 
power of combination with aft ouwfs i 
which are incapable of spelling from « ip 
this air, is dimintfijed. Hence, by this M* 
binatiou, the folubHity of calcareous earth 
in water is deftroyed; hen** fixed alkali fi 
lefs dr footed to deliquiate, or imbibe 
tare from tbc atmofphere: hence vol 
ailcali; jwhich when combined is fo ftr0i o < , 
difpofed to unite with water that rinn^t 


« 

- be obtained in a folid or concrete Hate, is 
; rendered folid and cryflallixable; hence the 
! power of alkaline (alts to dlffoive oil is 
greatly dlmiftilhed j fo chat fbsp-boilers 
find it neceflary, in Che preparation of foap, 
to deprive thefe falti, by quicklime, of all 
the fixable air with which they happen to be 
united: hence the cauftkity of calcareous 
earths is deforoyed, end of alkaline Alts is 
dimimfhed i and hence, thefe fubftances 
when combined with fixable ak are dittin- 
guifhed by «he epithet mild, and when un¬ 
combined by the epithet tmtflic. 3. Alkaline 
fubftances combined with fixable air effer- 
vefee with acids, which they do not, when 
rendered perife&Iy cauflic s this eflfervcfcence 
being caufed by the fixable air, which is dif- 
eneaged by acids from thefe fubftances. 

, Tni| fixable air may be extricated from 
romo alkaline fubftances by others, with 
which it has a fttbjnger power of combina¬ 
tion, and with which it does then a&ually 
combine. Thus mild volatile ajlkali may be 
deprived of its a f r » or rendered cauftic by 
plying to it uncombined magnefia, fixed 
afj. or calcareous earth, while thefe 
fiances umttfwith that air, and are there- 
ndcred mild. Magnefia may be depri- 
If its air hyeauftU: fixed alkali and cal¬ 
lus earth; and IritftjnUd fixed alkali 
he rendered catiftic m quicklime or 
cauitic calcareous earth, wpeh is thereby 
rendered mild* Thus by adding a mild fixed 
alkali to limc 7 water, which is a foldtto«H r 
cauftic ealcamons earth Jut maters t$k calca- 
garth will ftka thefixable ah frofo the 
* willbccomemiW, coofauently unfO- 
k wwatf* afo) hetke will be precipitated, 
Ixdbfc mu* apower#fcomb$- 
than acttaJhave wfili ffkftfne fub- 
fubttahee*, ww& be dfe- 
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firmly maintains his opinion in his Lithogcognofia againft Linnaeus, Konig, 
Bruckman, and feveral other authors, who daft alabaftcr along with marbles and 
calcaredus Hones. 

It cannot be doubted that the Hone which Mr. Pott called alabafter, and 
which he chemically examined, is n&mlly gypfeoux. His experiments evidently 


of brafe and iron § glaft being an incombuf- 
tible fubftance, and! mefcalh, at leaft tbofe 
called imperfect, being capable of calcina¬ 
tion, which is a corabuftion, or diffuwtion 
of their inflammable principle. Whence 
does this alteration of atmofpheric*l air pro¬ 
ceed ? la it that part of the atmofpheHcai air 
is converted into fixable air, by combining 
with the phlogifton or feme part of the burn . 
ing fubftances? 

o A permanently elaftic fluid or fixable 
ait is produced by drjhgratian *f nitrtw md 
with ary inflammable fubjfance. In thir opera¬ 
tion the aud disappears, and an elaftic vapor 
is produced. May we hot thence infer, that 
the acid is converted by combination- with 
feme othef fubftance, probably with the in¬ 
flammable matter, or by decompaction of 
its own fubftance, into elaftic vapor ? The 
author of this Dictionary in the article De¬ 
tonation of Nitre adopts the opinion 
of Stahl, that the explofion of nitre with in¬ 
flammable matter is produced by rarefedtitan 
of water contained in nitre o» its acid. ""This 
rarefaction does contribute to the eftefit pro¬ 
duced, but is not the foie or principal caufe: 
for the vapor of water is condenfibfe by cold 
into a liquor fimilar to the water fiom which 
it was formed, whereas the vapor Of which 
we now treat is permanently elaftic. Stahl 
did indeed maintain that tne water was by 
this operation changed into air* but we have 
not fufficicpt reafona to believe the labili¬ 
ty of fuel) a converfion in any infUnce, and 
in tins inftance we know that the water of 
the nitre is, after the cxplofion, coodenfed, 
and forms what is Called X u Si* 


fluid be equally efteded by heat is air is, its 
elaftictty in-the itiftant of explofion is about 
iooo times greater than the preflure of the 
atmofphere; a force fuflpeient to produce the 
effefls of gun-powder, * 

Thefc are the known kinds of permanently 
elaftic fluids extricated from fobftahm, in 
which they exlfted to combined, that their 
ekfticlty was either deftfoyed or counteract¬ 
ed b« a Atpefior ffcree, The properties of 
thftfe fluids hoire pot bcenfufficiently invefti- 
gated, to enable us to determine whether all 
or fevertal of them be'of the fame or different 
kind*,. l>o not, however, the elaftic fluids 
produced by combtiftion, and extricated from 
alkaline fubftances, feem to be of the fame 
kind, fincc a cauftie alkali may be rendeied 
mild by expofure to the former fluid I Are 


not there two elaftic fluids probably of the 
fame kind with that obtained from fame me¬ 
tals { or, at leaft, have they not feme principle 
common to them all, fince. metals deprived 
of their fixable air, or of the principle which 
lenders atmofpberical b>r fixable, by calcina¬ 
tion, or by folution in acids, may be reduced 
» their p metallic fta» by applying 
combuthole fubftances j add fihCe fevers! m- 
ftaaccs ace given* by authors, of the reduc¬ 
tion of metallic calxes by chalk, pm! other 
mild calcareous earths f mVe not the fluids 
feparablt ftom alkaline and ttistqnfa fubftances 
fame analogy with acids f Like heids, they 
readily unite whh, and efteft the eryftalUxa- 
ison m thoff iwlftances. As a weaker acid is 
extracted (Von^’thoftfttollances by a ftfcngei. 


and forms what is Called a tfyflk*. S& 
Cipsas p$ Nitx*, and DsTawATtott ftr 

This elaftic fluid was foqn^ bV Mr. &»*. 
bins to occupy, whep ctmpmpf W <*!• 
atmofphere and reditoefl to thd fmn/U a 
fpace equal to ago times the Mm occupied 
by the gun-powder fcftrar* ejwntJIbn. Ai»a# 
She elafticity.of air appealed twin hiVwtjfcfi- 
mints to be enctqried fod# time# by the has# 
of icon juft beginning to be white i if this 


ttfOpfeyi iw wf ^ 

t «®wh1b«d Sm *h# *nncipft ? 

"Whether of .mawrothe* ftmid&um, 

»i|ht Sr Ihdde, VTff «#W dre 
may ettify b#«eiv* that a |«wm imm jprqjbflu- 
tion of this fubjeift may tend tqwtfMh niy 
Important f*$b in ehemm, , 1 


Important faflb inch# 


Concerning 




ALA 


%7 


cfemoAftrate it. But, on the other fide, it dots not appear lefs certain, that the 
name alabafter has been very* anciently given to (tones undoubtedly calcareous. 
The greateft part of the antique vafes and butts, although univerfaDjy called 
alabafter, are of this kind. They jure \ teidily and entirely foluble in fpirit of 
litre with great efferveltenco* artd are convertible by fire into quicklime. 

The truth is, that fculptors and arrifts, who work upon marble and alabafter, 
feem to have given irtdifcnminately the name alabefttr to (tones which have 
only an externalreiemblance to eadh others that ife to fay, to (tones which, to 
the other external qualities of (barbie, join rflfo a more cryftaHine-and more 
transparent appearance. Thu* thefe arrifts have confounded under one name 
(tones of very different kinds i and hence, among thole called alabitters, Jbme 
are rruly calcareous, and others entirely gypfeous. Therefore if (tones are to 
be named from their external appearances* we Ought, in order to avoid a con- 
fufion of two fubftances entirely difffereni* to admit two kinds of alabafters *, one 
kind calcareous, of which the greateft part of vafes and butts are made which 
are called aiabftfter $ and the other kind gypfeoua* which Is qJJb ottd in fculpuire, 
and is that Which Mr, Pott examined* and to whifch he alfigns exdulivcly the 
name alabafter. 

Thefe difficulties being explained*, chemifts and naturalifts are at liberty to 
take which fide they pleafe. They will \ always be underttood when they dif- 
tmguifh in this manner the (ubftahCes concerning which they write. * 

This beingettablHhedV the kind of done Which may be called calcareous aU- 
baftcr, has effchtiall/lfil th£ brOtifertlea ot 1 ddcamous ftonet > for which reafun, it 
is necefisuy to confulc. upon this Tubje&» the firtiejes EartWs (calcareous) and 
Quicklime. We &*& only oblcrve hem* that it appears demooftrated, as M. 
d'Aubenton has advanced* that tfifc< differences obiemhfe betwixt calcareous 
alabafter and marble* prefaced qtfiy* ftefth&fe different manners in which thefe 


Concerning the tikitfipii* quafftiebaf fix- 
able airs, A- rllWMrAtfWfMf* \ i 

InjSmmma ptrtp*$tpth Haftk jbtUh rrtaV ha 
obtained % dlfibiviiig »ktc, it#u- o t tin In 
marine w dilutd vitriolic acid*. ounce- 

meafures of air were obtained (Wm an ounce 
of zinc diffblved m vitriolic acid, and al*t 
from the fame quantity of nine d **- 4 “ J *“ 

maiiwc acid : 41 * Ounce-paeaiilfM 
obtained from an ounce of iroja di: 

_ 1 a i _S __ -< a_ii. It — ^ - 


vitriolic acid j and 
air^from an ounce of (m aSf^l^sd 10 


& 


acid. 

This Infta 

water, or 
J*tke ... 
only comb , 
air* of Which 
ftrltWfcfcwpiW , 

TtWMlOUhd M 

] 1 — X. — *A. — . 5 ^ 

wli» iigwct fwan 






it is 
jberjcal 

jpothy 

eleven 
when 


the weight of this was to theft ef water as 


one to Itax Hence the Quantity of air ob¬ 
tained ft on* nine, as above mentioned, wan 
nearly Atb part of the femi-metal. 

An inflwiislahle permanently elaftic air i» 
alfo producible (lom putrefying vegetable and 
animal fubflances. One grain of this air was 
obtained fyom 5640 grains of putrefying gra¬ 
vy broth, which contained about 103 grain* 
* it fatijl mifteA f The loft of weight fuftam- 
ed % this kwh was much greater. 1'he 
remaining phrt nauft have been according to 

mentioned f«4» on infttinmable ah are co¬ 
pied) upSnfemnable fixable air, and fome 
matter which communicated color and fmeil 

An inflammable permanently elaftic fluid 
k ttee-zesnily owferved in minqs, and Is datv- 
gMW« 10 ntiiiefi. Thefe fluid* are called 
mrnpu x $Cft fft#4rSj<Jhl>AMEs. 


two 



3 « 


L> 


two fubftances are formed j- marble being of ancient formation, and the produd 
of a depofition of catcareous particles accumulated upon each other in banks 
and large maflfes: While calcareous alabafter is formed alfo of Calcareous particles, 
but’in the way of filtration ; and of JtalaffittSj o£ vthkh large enough malles are 
found to make rales, bufts,. and even^t»«. 3 # 1-bis^ifFerenc^ in the fbitnatioffr** 
of thefe two matters is fufficient to explain me |cirafc of the greater tranfparenc v 
of calcareous alabafter. In &&» if a piece of calcareous ftala&ites be cut and po¬ 
liced, no difference can be perceived betwixt it and works made of calcareous 
alabafteri, : . ■ ’ • »■ "*■ ■ ’ ■' \ y * f •••, |>\ 

As to the Hone called gypftws it has all the properties of gypfeous 


Hones, and fWefore it Is ncctflktf ■ Oortfdft the ari 

Gmoa and Bla .vftHi.■... ’• ’ ' tfy.L ■ ■ * 4 ■' 

4 xkm < AJb£i*&My.r‘ ‘ ** ■'** • * 

adepts, and by featchers after the 

«« . . • n « . * » 1 /• »*». 


articles 


chfetniftry the 


of 

l Was f .Tefi*rfccd‘foi' 


them alone* , The adept^coij'l^f 1 a ,, 'yuipn‘“inen'ce, which; 
contains ?th‘e ^ie^ceof;'alehetii,y. : '‘ 

they; tee%>feduced' : noihfdg ‘ta^kh^n/the'jOdgniiJbtvof -fehfible.'itieilil^ail^jllve 
the leaft grounds to fuch a pt^tenSon* True chemidsconfidor *&jhrtny*fifan 


frdm want 


imaginary, fdence,-‘and;'tholh^hovare ; deyiied;tO_ 
of better Mru&tcny,' v* 

>t- diftilla 


fbim, 


or the matter of wlwch they are 
The moft frequent ufe or, 


drawn' from fevcral iubllahdeSi 


the prm- 


cities 'iAtesjdedvoo ; w ’procured. 
n^i<ils and whenfhey are' ~w.*** 


not exceed; ;ot but little. 




Wllfihhed 


in their -'’f H ••" : 

The rooflt■ Hi venientofthefeaJeoo'WKiJ^IlM whichftti^heympjofed for many' 


Of pot deHgned'to 

in wlrtth is 4mmfcffed afi(^t , • * ^ ' ‘ 

tain .the'itia«e.rs. 4 |«tmiide|^ ^ 
aleiaibic art*«fail«dl iry^entitrl' meurMt$& 
form, u 


a kind of 
by which httter 



bfdiftill 
form/*and: 
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tf kind 
;pr water,* 
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The cucurbits pf copper 
• .•:* the contrary, they arc il 
cucurbits. is much ino«l ad 
i crated, with equa) heat. Tf 
is always- piOporti<mablc!^^#-i 
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much iurface of the bodies confined, and particularly of liquid bodies, than 
the,form otVthe ancient cucurfbitaivwhich were high and ftrait. . * v. 

The firft of thefe two pieces is of copper* that it may refiCb the a&idn of the 
fine;, the iecond is generally of tin, and ought to be. fo lhaped, that it can enter 
*xa&Jy into the former piece, and that dityihould fit lb.well as to render any 
luting OBReceihry-s', $,? tfi.&a ; -.fy ■ • if. • ;> 1 r 

..Th<s*e ought pp jor neck'.; at the bppwfcr .part of the firft piece, 

iawwapr:=ior other fluid may be in¬ 
troduced at pleafu re. ' .; t '' ‘ • ^ > 

.The is called the it is' a kind of 

head. of a holfow is furnifhed'with a gutter 

or channel, ^hich is waced along |ts inner indt lower circumference^ .& - 
•; to enter fo 

exa&y ■■ewolf^mer.'itiieoek'ts ;>:m luting fhaU.be,,neceflarv. . 


Laftly*,%< 




is inwardly into the 


gutter., f* v\-i. v.L • AvX \ ■ •• V* 


This 


ton eighteen 


externally* and lo in- 


elfoed, d^tr« lh,a^;ra#o ! :;wjifh ; <he qecfc About fixty 

degrees.'.: ,_ v • >&>$'* ryK :-'* <s .$,*•.' n *' v, • • >’m*> i* '• '•.'•• ’ 

.'.The, fburth^,pic^:Of a'.eoppe^'a|.enibic :• It is a,kind 

of bucket, fumund^'^^|j^lp^ iio.-iphioh'itl» : oii«|^ ■ faktered • in its lower 
* " '*’. «'OockA<\1:^^!tof the refrigeratory 


pmjv,..jji;,thts r M 


4tl»«s49ciiij0i^^ i^f^pidw^cirfrulati^ in -the 
capital. Its Otipty the ^^n|iyhen:.it is $&s&si£' too hot, that it 

A ‘ -— ~«--‘y^nd..:,c«ph‘al are Joined, they may be 

¥ 0W*y«ti it it hecefiary to dtftinguiih 


As in coppef alennbics the 
conlidcred a| making only one 
them 
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t^W 
a very 


At* , and, fecondly, f>ecaufe „dle re* 
| c t >tp.' Several chtxnifts, good e^erators, are 
.... *. ■:••*!.. 1 a - cuilom was introduced of 


''j^t'WbopMr bucket, fo that' 
kot by two holes, round 
" the. worm receives the 
Ateeiver Acted to it, 
tlater, |vhieh cools and con- 
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employed for fuch diilillations: and thefe are generally compofcd of only*two 
pieces, namely, a cucurbit, and a capital, which is fitted above and joined by 
luting. * 1 here are glafs cucuibits, high and ftraic, which may be ufeful for the 
diftillation of certain very volatile fubftances. Others are made ihallow and 
broad, and thefe have the lame advantages from their form as the metal ones 
have. * 

To avoid the luting of the capital with the cucurbit, thefe glafs alembics 
have been made of one entire piece. The capital of thefe alembics, which are 
of cryfial glafs, ought to have an opening at its top* which may be exa&ly 
doled with a cryftal ftopper ground with emery. This opening is intended for 
the introduction of matters to be diftilkd, and for the extraction of the refiduums 
after diftillation. Thefe alembics of one piece* although fometimes convenient, 
are feldom employed on account of their dcarnefs, and of the difficulty of in- 
. troducing, and or extrafting folid masters. 

There are alfo made cucurbits ot Hone-ware, and of glassed earthen ware, 
which are ufeful in many cafes. See at the word Distillation fcvcral observa¬ 
tions relative to the form and matter of alembic . See Plate 1 , 

XXIX. ALKA H KS "A*, i his is a name given by ancient ehemifts to a 
pretended univerfal menftruum. Such a menftruum either does not exift, or 
elfe the re is not any body in nature which may not become an alkaheft. For 
although certain fubftances have not; hitherto been combined with others, the 
daily dii'covcries in chemiftry of combinations formerly believed impofiible, leem 
to prove, that by certain management, and certain circomftances, any fubftance 
may be combined with all others; or, in other words, that all bodies may be dif- 
ioived by any tingle fubftance. (c) 

XXX. A LK A I. E S C E N T. This word is employed to denote a matter 
fiigh'tly alkaline, or whicli begins to turn to the alkaline and putrid fermen¬ 
tation. 

XXXI. ALKALI (FIXED), Fixed alkali is a fubftance composed 
of acid, of earth, and of a little phlogiftoo 1 and whole principle* have to each 
other a weal.er adhefion, than the principles of any dcid have to each other. 
1 here me fevcral kinds of feline alkaline fubftances. 1 heffc are vegetable al¬ 
kali, mineral or foffii alkali, and.volatile alkali* They are all called by the 
general name Alkali^ becauie the following properties are common to (hem all* 

1. Alkalies may eafily be obtained dry and concrete, and freed from all water 
'unn' reftary 10 their faline rfit*nee. (d) When they are in this ftate, 

2. They produce heat by adding water to them. 

g. They attract the moifture of the ^ir, and deliquiate into a liquor. <*) 

4. They change the color of ifyrup of .Violets into, green, whether they he 
airy or fluid. * * * 

(c) Kunckcl very well fhews the abforlitty may he rendered dry by application of heat, 
of fearching for an unfverfaf foiveht by a/k- hut are only chiyftallrctbk by help of fixable 
ing, * If it dtflolve* all fubftances, in what ah. See Air (Fixable). 

veflel can it bo contained l” (*) ‘Minardi alkali dais tmtdWbquiata by 

(d) Volatile alkali retains water fi^ftrong* 1 cxpafarc to air } but on dm conttmW wbfa 

ly that it cannot be obtained dry, unltf* by > chfyftdliaed, it become* dry, and lofe|tbft 
combining it with fixable air, and then it water Which if neceflwy a# it» duyfipiM 
becomes cryftaltixabl*. The fixed alkalies , ftate. * . [ 

. > a. Two# 
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5. They have an acrid, burning tafte, fa much flronger as they are purer 
and dryer. This tafte has fomething urinous: and hence they are called by jfome 
chemifts urinous falls. They are alfoeafled lixivial falls* becaufe the method 
of obtaining fixed alkalies confifts in lixiviating the afhes of certain vegetable 
fub fiances. . 


,6. They partly exhale with particularly when boiled in open air. 

7. When they are dryed*and re-dtfiblved, forne earth is always iV.parated. 

from them'. . , , 

8. They may be fufed by a moderate heat. 

9. When fuled, they diftblve, all .earths. 

jo. When added tb earths and particularly to thofe called verifiable earths, 
and expofed to a fufficient, degree of heat, they and the earths become glals. 
See ViTKiFidAtropr. ; ? 

.11. When added in a large proportion |p the earths, with which they are 
fufed or vitrified* they communicate to thefe earths all their own properties. 
See Liquor oi ‘Flints. 

12. They effervefee and unite with acids to the point of fat oration more 
perfectly iibd more intimately than pure abforber.t earths, and from this union 
refult different neutral falts. , 


13. They decotripofe, all falts with bales of earths, metals, or volatile alkali. 
1 hey feparate thefe bales, and .unite with the acids of the falts, with which 
they form new neutral falls. This is an example of flronger affinity, from 


whence refult a new deconipofitidn and a new combimPon. 

Alkaline falts being fubftanCes pretty fimple, as well as acids, are powerful 
folvents. They are capable of combining not only with all acids and with all 
earths, as'we have faid, but alibrwith fulphur and with oily masters. With ful- 
phoT they form a fulphureous foap, foluble in water, called liver of fulphur ; 
which fee. 

With oiU| fat, refins. See. they form compounds, which have been called 
ferps. In each of thefe combinations, the,"Alkali is a medium by which the in~ 
flammable fnbftanee, naturally unfoHible, and even immilcible in water, be* 
comes mifcible anid Cdldble f See Soap".'■ 

Th£fe faline" fubflahces can a£l;alro ujfon 'Jpirij: of winef when they are de¬ 
prived of all the'yater'ijn^et^i-'^t^'iliHp e0ence: as fa.lt^ r Alkanes,. in that date, 
appliedhb Iphit of' win^^firft^'delflye profits fupeifluous water; afterwards, 
when-in a proper'projpbifibhf they^^'p^tlt*"Its. ..oVvn fubf^incC, by combining 
with it, aiidcaufijng _ feye^l'/alti^AiM^-'AM even’ a uecompofition of its .parts. 
See Si’iftiT if t of Tartar. 

Iiftly, wTth'mbre br iefs facility, ac- 


IiaflSy; i^fJlKalices wTth'.'more' br iefs facility, ac- 

cording to their natures, &ii®ei*nt means employed ; which fhall be 

mentioned,underfeveral : the alkalies* a«$ metals. 


INF. B. All tharfo bb^ti 
the ieveral kinds 

ties 
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: concerning alkalies, may be applied to all 
*0#Called vqlatik.% excepting thofe proper- 
“ irficlb » applicable, to alkalies in 1 re- 
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XXXII. ALKALI (FIXED VEGETABLE). This n^me is given to 
all fixe^i alkalies obtained by burning aiW vegetable fubftances, and which have 
not the„ properties of the alkali, which «s the bafisof common fait, which has 
been called the alkali of common fak, the marine alkali* mineral otpM alkali. 

The cdmmon method of obtaining fixed alkalies from vegetable fubftanees, 
con fills in burning thefe fubftances freely and in open air, till they be reduced 
to allies. See Combustion of Plants/ After^which thefe alhes are lixiviated 
with very pure water, till the water comes from them infipicl. Tiffs lixivium is 
evaporated to drynefs; and what remains is the fixed alkaline fak of the plant, 
which may be deprived of its (uperfiuous water and fuperfiuous jphlogifton by 
calcination with a long and gentle fire. 

Fixed alkalies obtained from any vegetable matters when well prepared and 
carefully purified by means hereafter to be deferibed, are all cxaiftly alike, and 
have the fame properties-, fo that they are only one apd the fame kind of faline 
fubftancc. But as it is very difficult to procure this fait in its utmott degree of 
purity, and as, in this refpeft, there is a difference betwixt thpfe obtained from 
different vegetable matters, feme of them being naturally purer or more eafily 
fufceptible of purification than others 5 and further, as fufficienc attention has not 
been given to the means of perfectly purifying thefe alkalies, two inconveniences 
have happened. The fir ft is, that feyerat chemifts have Imagined that there 
was an efiential difference betwixt alkalies obtained from different plants: and 
the fecond is, that other chemifts have attributed to alkalies in* general, feveral 
properties not belongin^fjil thetn as alkalies, but to certain foreign fubftances 
adhering to them. We Here confider the vegetable alkali perfectly purified: 
and after we have enumerated its principal properties, we will treat of its origin, 
of its formation, and of the means of purifying it. 

Fixed vegetable alkali has all the properties related under the article Alkali 
(Fixed). 

It is folid or concrete, like an earthy lubftance; of a fine white color; with¬ 
out tranfparency, or cryftaliine and regular fliape, becaufe, in fa£t, it is not fuf¬ 
ceptible of cryftallization (f) \ of nofmell while it is # dry, but of a flight lixi- 
sial fmell when moiftened with water. It has a vitilenti fharp, burning, cauftic 
and ut‘.nous tafte ■, that is to fay, that When put in the mouth, it difeovers a tafte 
ot putrefied urine, which is cauied by the difengagementbf tfolatilealkali from 
animal fubftances. ... - i 

Here it is proper to obferve, that when it is required to tafte fixed alkali, it 
is convenient to diffolve and dilute it in much water, which only lefiens Its 
ilrength without altering its character: otfierwife, the t«>h^tie might be bliftet- 
rd, because calcined alkali is powerfully --caufliC, and quickly corrodes and 
deftroys all animal matters, (g) " f .. 

. Fixed alkali, expofed tu &ir, astrals relolye^'pr de- 

liquiates into a white tra^fparent colortefs liquor like j»dije water. Fixed alkali 

- ■ ' • | '‘ v i* v • ■ 1 i' ,v ' ' .1 . ^ ‘ 1 

(f) Fixed vegetable alkali does pot fo s«ia~ . (g) The cipfisrof this is,, that..by 

dily cryitaUive ab mineral alkali does. It is tionfiftakalkili is deprlved 
rtevertheJc-fs cryftalliiable by expofing it to ’ fixable" and is thereby 
fixable air.with which it combines and forms' ; IbTubmCAre 
uyflals." See Am (Fixable). Aifc (Fixabla). *$. 
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attracts thrice its quantity of moiftute, according to Geile t. Chunk Melallnr - 
gique> Tom , i. p. 26. • 

The fame thing, happens, if it. be purpofely diflolved in water. But in this 
latter cafe, at the firft inftant;of the mixture, a pretty ftrong heat is excited, fey 
the activity of the union of alkali and water.” This heat, however, is much lejs 
than what arifes from .the mixture of concentrated vitriolic acid and water. 

Every time that fixed alkali is^difiojved in water, a portion of indiffoJubie 
matter remains. If the folution be filtered, it p&fles very clear : but after fome 
time, it; begins to be turbid, and fmall Rocks are formed in it of a matter which 
falls to the bottom of the veflel, and cannot afterwards.be rediiTolved. 'This 
matter is of the fame nature as the firft fufeftance which we obfervcd remains un~ 
diffolved j and is nothing effc than a portion of the earth of die alkali, which i> 
feparated every time that the fak is calcined and diflolved. The part which ac 
firft pafles through ,ti>e filter, and which afterwards renders the liquor turbid, is 
that part which. wa$> tfie moll attenuated, and moft adhering to the alkaline hit. 
7 'his earth thus, feparated, is no longer in a faline ftate, and confequently be¬ 
comes indifioluble in water like pure earths. 

Alkali diffolved in the fmalleft poflible quantity of water, forms a liquor lefs 
fluid, more thick, and unftuous than pure water, and which pafles with more 
difficulty through the filter, from the quantity of faline matter with which the 
water is charged. When it is touched and rubbed betwixt the fingers, it ap¬ 
pears to have a fat and: oily nature which proceeds frprn the greafy particles ot 
the Jkin diflolved by it. Thefe properties have occanoned it to be called, but 
improperly,an oil, by ancient chemifts. See Oil ^Tartar. It .ought to be 
called the Liquor of alkaline fait. 

Dry fixed alkali, expofed to a*moderate fire, that is, a little more than cherry 
red, luftains its adtion pretty well, aitho* it fufes, and dimtniflies in quantity. 
But* by a very violent fire, the greateft part of it is diflipated-in vapors, or even 
all of it, if the heat fie fufficiently tong and intenle. It is eafy to be convinced 
of this by obferving the*pots in which glafs is melted in glafs-houfes. Above 
thefe pots a perpetual fmoke may be teen, Which can proceed only from the 
fixed alkali which enters into the com portion of glafs; the other matters which 
enter intp that composition being infinitely more fixed than it. 

Fixed alkali is a very powerful folvent. In the dry way, and by help of 
proper beat* it diflolves all calcareous, vitrifiable, argillaceous, gypfeous, and 
metallic garths j and in certain proportions, and nearly in equal parts, it changes 
jnoft of thefe into djjpercrtt kinds of hard, folid, and tranfparent gUiies. See 
Gi.asv yiTRiriCAttOir, Crystal-Glass. 

When a third or fourth part only of earth is added to it, they more readily 
fufe, andl unite together: and as the alkali is the prevailing principle in the new 
compound which refults from this union, fo its properties alfo prevail. Hence 
It renders the earths io diflolVed, foluble in water; and in acids, fufceptible of 
attiring the ma^reofthp $k, ./top. Set Liquor of Flints. 

alkali appeara to Kave.ndy^on by the humid way upon fubftances pure- 
ly eatthy i but k has upon Quicklime, to which it gives, and from which it re¬ 
ceive^ very finguiar a&rstf itm * When it is liquid, and treated with this luh- 

G 2 ; itancc, 
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ftance, it becomes infinitely more cauftic and more fufible than it was before. 
See Lixivium of Soap-boilers, Cautery, (h)- 
Fixed vegetable alkali unites with the vitriolic acid violently and with great 
eftervefcence. The union of thefe two faline fubftances is very ftrpng and very 
intimate j and from thence refuits a perfeaLneutral fait, which is yttmlaied tar¬ 
tar. See Tartar (Vitriolated). 

With nitrous, acid it forms nitre, a neutral cryftallizable fait, the properties of 
which fee under the word Nitre. ; » 

With marine acid, fixed vegetable alkali forms a particular kind of common 
fait, refembling in many rcTpefls the natural common fait,, but differing from it in 
others, arid chiefly in its tafte, which is muchlefs agreeable than that of common 
fait. The differences betwixt thefe two fairs are caufedbythe difference of their 
alkaline bafes, natural common fait having for its balls a particular kind of fixed 
alkaline fait, which differs confiderably from the fixed vegetable alkali. 1 be 
kind of common fait formed with this latter alkali-and marine acid is called rege¬ 
xes a ted common fait , or Salt (Febrifugal) of Svlvius. "See that article. 

Fixed vegetable alkali unites alfo very well with vegetable acids, and with 
them forms different neutral falts, according to^the nature of thefe acids. With 
the acid of vinegar, it makes a neutral deliquefeent fait, of a very pungent 
tafte, called, regenerated tartar, or Terra foliaia tartari *, fee thefe words. With 
the concrete vegetable acid, or cream of tartar, it forms a neutral cryftallizable 
fait called tartarifed tartar m or Salt (vegetable) *, which fee. 

Lafty, fixed vegetable alkali unites alfo and forms true neutral falts with 
any fubftances, which, though not pure acids, do however ad as acids with 
relation to alkalies. Such is the fedative fait, with which t'his alkali forms a par- 
ticular kind of Borax. See Borax and Salt,(Sedative). Such alfo is arfenic, 
with which it unites to the point of faturation, and forms a very Angular, neu¬ 
tral, cryftallizable fait, the properties of which were firft obferved by M. 
Macquer, who gave it the name of neutral arfentcal fait. See Salt (Neutral 
Arsenical). * 

Fixed vegetable alkali diftblves fulphur in ail its fubftance s that is, it unites 
with both the acid and the phlogifton of which this miperalmatter is Compofed. 

It only diminifhes the adhefion of thefe two cooftkuent parts of fulphur. This 
union of alkali with fulphur may be made in the humid way and in the dry way; 
but much better in the latter. Hence, refult*. a particular feponaceous body, 
called liver of fulphur, wh.ch is a powerful foivent of all metallic fubftances. 
See InviiR ^ Sulphur. ", 

Metallic fubftances are capable of being attacked and difiblved by pure alkali. 
Some of them, fuchas iron, and particularly copper, need drily to oe digefted, in 
the liquor of alkaline fait, to be perfedly difiblved. Mpft ; of the others require 
to be prevfoufly difiblved by acidi: d u£ by means af tbis iblution in gtcids they 
become very foiuble' in alkali. For th» purpofe it is necefiary to pour feme 
drops of metallic folution into a very ftrong liquor of alkaline fait at; ft,rft 
a precipitate is formed, which difappears when the liquor ' 




(h) The caufticity which alkaline falts acquire by being treated qdjckilqfe,. . s „ _ 

wfioned *by this fubftancc depriving them of fiXabJc air, to which it has a ftronger jpower 
of combination than they have. See Air (Fixable), 
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acid metallic folution is to be continued to be poured in at different times 
into the alkaline liquor, till this latter cannot any longer diffolve the pre¬ 
cipitate. * 

All metals are not by this Method difiblved with equal facility, and in equal 
quantities by fixed alkali.; The' lunar metals, namely, filver, mercury, and 
lead, ate diflblved by it With more difficulty and in left quantity than the folar 
metals, fuch as gold, platina, ha, copper, and especially iron. This laft metal 
gives to the alkali while it is diffolvmg a beautiful faffrOn color, approaching 
to red. This Solution of iron by alkali was* firft publifhed by Stahl, and by 
him called martial alkaline tinfiure* See Tincture {Martial Alkaline) of 
Stahl. ■< ■ 

It is proper to ofiferve upon tho^fiibjeft of the folubilityof metals in fixed 
alkali ; i. That in pMer to its fucceft, it is very neceflaiy that the previous 
foliation of metal in an acid fhould be very add, irid very far from the point of 
faturatibn. In whatever mannerthe operation is done, it always fails in making 
the martial alkaline tinfhire of Stahl, if a very faturated folution Of iron in 
nitrous acid be employed. M. Macquer Arid Mr.'Beautne have afeertained the 
neceflky of this management, which is not ofeferved by Stahl or any other 
chemift. 

2. Moll: of tHefe metallic fblutions in alkali preftrve their limpidity only 
during a certain time : after which they become turbid, arid a depofition is 
then formed,, of the fame color as the foltmori, This depofition is nothing elfe 
than a portion of the diflblved metal which feparafes from the folvent, as 
happens.to feveral iolutions of metals in acids. 

3. A very illuftrious £hemift recommends for the folutiOh of metals in fixed 
alkali, particularly of gold, -filver, mercury, zinc, arid bifmu$h,‘ an alkali 
phlogifticated and fit to make Prufiian blue. But this is the precife way to 
fail in the operation^ This able chemift has been led into error by fome of 
thole circumftances, which are but too frequent in chemiftry, and againlt 
which it is impoffible for the moft intelligent perfohs to be always guarded.. 
Some details upon this fubjeft may be feen u rider the articles Blue (Prussian), 

Tincture (Martial Alkaline)^ Sta«l. 

By fufion and by the dry way, fixed alkali diflblves arid vitrifies all metallic 
calxes, or ehrthx deprived of phlogiftori j perhaps even it is capable of diflolving 
the metals uncalcined. 

Fixed vegetable alkali unites eafily>with oils and oily fobftances, and com¬ 
municates to therii its property of mixing well with water. With them it forms 
ftponaceous cornpoundsj partaking of the properties of oil, arid of thofe of 
alfcslu^e) f&lfc, as fya beenfcud uitdcrTbe ifattfcir.bf'! alkali in general. See the 
, word SOA&i' ' ‘ ' *> < \ 

A$ to the origin of fixed vegetable alkali. It ft dilptrtod whether it eacJfts 
ready formed vegetables* pfevibufly to theircombuftiori, by* which iris 
obtained, but which. in this fqpjfofittoft docs only difengage fubftances which 
';^b^£icipe\adhidl-' Contain only the materials proper 

.foSrmattotii" iff the aft: of burning, and; 

: ‘ be,, properly, fpeakfog*.' prated' by fire. - 

; ^Thert'.'hre' fdiiHhs^for Irrifthe# two* opiaforif { arid 'they-.- are fo ftrong or*- 
both Tides, that there are grounds tri' believe-diat both of them are truej that 
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is to fay* that th^fixfed alkali obtained after burning a vegetable, did partly 
exift ready formed in that vegetable befotp it was burnt* and that the other part 
was produced bv the very aCt of combuftion. 

The proof of the former pan of this proportion is, that from molt plants 
neutral fairs whole bafes are fixed vegetable alkali, fuch as vitriblated tartar and 
nitre, may be actually obtained without burning. And ft HI more : M, Beatime, 
upon a particular examination of the plant called 'found that this 

plant when well cultivated furnifhed not only a very confiderable quantity of 
perfect nitre, very fufceptible of cryftailizatkm and detonation, the bafe of 
which coofequently was fixed vegetable alkali, but alfo a large quantity of this 
alkali, difengaged from any acid, well diftinguUhed, and poffefled of aH its 
properties. An alkali then does exift in vegetables previous to burning. It 
remains to be examined whether this alkali exilting in plants previous to burn¬ 
ing, be truly one of their principles and conftitaent parts, or only a foreign and 
unneccflary lubftance. What renders the latter opinion probable, is that the 
quantity of alkali in plants, whether difengaged or united to art acid in neutral 
falts, is very variable, and that it appears to depend iblely on culture and on 
the nature of the foil : fo that it frequently happens, that the fame plants which 
contain much alkali when thefe two circumftances favor its introduction, con¬ 
tain none at all in contrary circurnftances. 

As to the fecond proportion concerning the origin of fixed vegetable alkali, 
which is, that a great part of this alkali is produced and combined by the aCt 
of combuftion, it is eftablilhed by feveral proofs fcemingly inconteftable. The 
obfcrvation of the circumftances concurring to the production of alkali by 
burning, demonftrates that this alkali is in great meafqre formed by the vege¬ 
table* acid, which, during the deflagration of vegetables, combines in a' par¬ 
ticular manner with a portion of their earth and inflammable principle. 

- The following obfervations will render this truth evident, 

1. When vegetables capable of furnUhtng allies containing much alkali, 

are decompofed by other means than combuftion, fcarcely any other (aline 
matters are obtained from them but fluor acids, or what are properly called 
efiential falts, which are nothing elfe than concrete acids rendered foiid by a 
portion of oil and earth. ! ‘ 

2, When vegetables are deprived of a part of their acid by diftilUtion, or 
by extraction of their efiential falts, the quantity of fixed alkali obtained from 
their alhes is as much iefs, as the quantity of acid previoufly taken awrty Was 


3. The matter of extra&s containing alm®& all the acid of the vegetable! 
sled for that extraction, and the efiential falts of vegetable* arei, of aB vegetable 
matters, thofe which furnifh the greateft quantity of fixed idltali by %ur3% Jit 
open air. The concrete acids particularly are changed by this procefs -alrnoft 
entirely into fixed alkali, Aftriking example of this is feen in the cqmBuftion 
of tartar, which is, oTne of thofe, concrete-acids.' % )"*r J 'V 


4. Oils and oily concretions, which ctintatn little addend earth, leave 
burning a fcarcely fen Able quantity -of fixed 

5. Plants which contain a veiy- 

acid is obtained by d filiation, , fuck as muft&td leave/- 
but an dmoil inienfible quantity of fixed alkali. . .Uv , t 


;rf-' .• 4ii \f: 

. 6. All 
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v 5 , ? AjU, vegetables* eyen* *MewfeicMn their natural ft ate furnifh ate con- 
much fixed, alkali,* ^he$-ta?jiti• aftdr their acid has been altered by a 
Complete pucrefa&ion, leaveafhes eniirely fjrce from alkali. * 

, W<? cannot .therefore butconclude,< after haying, attended to thefe faCts, 
that v the grejpfteft;part ofi«thfc fixed, veg^hftt•: , :^(^kaft ,, ' -k^produced from the acids 
of vegetables. . . ,,-vf ^ *» **•»'*• *• v, ■ ari-v-* *.• >•-■/"• - • 

We ought alfo, after , what has been faid on the origin and production of 
fixed alkali, to pe/ceive thefeafboj why vegetable matters, which have under* 
gone decoctions or long .macerations in much water; as floated wood, leave but 
little or no alkali in their afhes, The water has difiblved and carried off either 
the alkali ready formed, or their acids and eftential falts, which, as we have 
feen, are the principal materials qf its compolidon. 

, Fixed alkali prepared by the incineration of vegetable - fubftances, and by 
lixiviating and evaporating to drynefs, is very far from the degree of purity 
requifite in exa& chemical experiments. 

it is ahnoft always altered ; i. By fome remaining‘inflammable principle, 
which could not be .entirely confirmed during the burning y a. By a portion of 
fuperabundapt earth •, 3. By the mixture or different faline matters as fixed as 
itieif, which partly or entirely elude the action of the fire. Thefe faline mat¬ 
ters are either fome neutral falts, which are frequently found in plants ; fuch 
as vitriolated tartar, Glauber’s fait, common fair, and fome times a little nitre 
or a portion, of fixed, mineral alkali. 4. As iron isdiffufed in alrnoft all bodies 
and particularly in greater or lefs quantity in the afhes of vegetables, as Mr. 
Geoffroy. has proved ; and further, as iron is very folubk by fixed alkali j this 
faline fubftance is fubjeCfc to be akered by mixture with iron. 

Fixed alkali is difeovered toi>e phlogiftkated, or altered by a fuperabtmdance 
of inflammable matter •, 1. By its color not being perfectly white, and by its 
lixivium or folution in water being more or lefs ydiow, or red inftead of being 
abfolucely coiorlefs ;.z. By the fmeli of its lixivium, which is always fo much 
stronger, as it is more phlogifticated ; 3. By its degree of cau dicky, which is 
always fo muchlefs as it retains more fuperabundant inBammable matter ; 
4. Laftly, by its property of.forming Pruflkn blue, by precipitating folutions 
of iron in acids* when it is much phlogifticated. See upon this laft article. 
Blue (Phoswan). 

There are two methods of purifying fixed alkali thus altered, that is, of de¬ 
priving it of all thefuperabundant inflammable matter it contains. The firft 
is by calcination, according to the general rules and with all the attentions 
necefiary to be ofiferyed in calcining by fire. GaVcination, 
jf he iecqnd method of purifying fixed alkali from fuperabundant inflammable 
ipatfer fonfifly ip applying to it a body on which it cannot a&y and which has 
a ftfqngcy a|fii^ty ? idsa| it witk-thiy inflammable matter. M. Beaujme firft p&ci. 
tiiefi,,t^.^pqi^,]gi%hQd...:TfeIa ? .abkrobfqrver;''havifig perceived that when he 
evaporated in fijyer yeffels red *hd phlomflbkatcd alkaline lixiviums, tfieie veflels 
i ‘ and^tJadif- . s |arnifli^;>tm:''#te3ength : :the; fbrfaee of the fiMrer became 
•ana thaf^ the li^l^iri tefift lits jeefior in proportion as the filver 
' asTaraX-poifible \ and 1 at Icbgth, by renewing • 

> co®i%dd.u*' , tor' i the' alkaline ‘dedHifed this • 

its color, and rendered 4rentirely "white. 'being 

then 
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then evaporated to drynefs, furnifhed an alkali very white, very cauftic, Snd 
free from all fuperabundant phlogifton. Befides the. pra6tical method of de- 
phlogifticating alkaline fair, which this' experiment fuggefts, it alfo confirms a 
truth demonftrated by M. Macquer in his theory of Prufikti bloc j namely, that 
metallic fubftances may be charged with at fuperabundant quantity of inflam¬ 
mable matter, and that they.are capable of taking it from fixed alkali by the 
humid way. See Blue (Prussian). 

The fecund fubftance which alters fixed alkali is a fuperabundanr earth. As 
this earthy fubftance is not i'oluble in water when alone, and’ as jt has but a 
weak adhefion to ihe alkali, it may be ealVy feparated by drying it once or 
twice by folutions and fikrations. But this purification muft snot be carried 
too far, becaufe the alkali itfclf is capable of decompofitian by this method, 
in detaching itfclf at every drying or calcination from k part of its' eairthy 
principle. , , » - 

As to the faline matters which by their mixture alter the purity of the fixed 
alkali, they can be feparated by. no chemical prOcels but by cryftallNation. 
This method is founded on the incapacity of the alkaline fait to .cryftalize, 
and on its property of dccotnpofing and of convening into cryftalfizable lalts, f 
all uncryftallizable and dcliquefcent falts with which it mSy be mixed. It is 
then needfar.y to evaporate to the convenient point, the alkaline liquor from 
which ihefe foreign fairs are to be feparated, and to let it cool at fcveral dif¬ 
ferent times.to favor the crystallization of thofe falts whiohare bell cryftallized 
in the cold, or to continue the evaporation for thofe falts which, like common 
fair, can only be cryftallized by this method. Set Cr vstaluzation. But 
it is manifcit, that this method, however carefully performed, is incapable of 
procuring a perfect leparation of all the extraneous tales from the alkali j fince 
while this, continues fluid, it always remains mixed with a frnall quantity of 
.cryftallizable. falts, which are difiolved by part of the lame water which keeps 
the alkali fluid •, and that the leparation by cryftallization canriot take*place 
but when all is evaporated to dry nets. It is then ‘impqlfible to leparate com¬ 
pletely from the alkaline fait, the laft fmall portions of extraneous falts with' 
which it was mixed. Norwithftanding this, the degree of purity to which the 
alkaline lalt may be brought by this method is contiderable, and fufficient for 
.moll of the operations of the .arts, and even for many operations in che- 
miftrv. - . ^ . ■ . ■ ' 

It h ftill more difficult to purify the alkali from iron. No practical method. 
is knowtftfor this purpofe. When therefore a very pure alkali is required, It is 
proper to dtoofe fuch fubftances as furnilh a- fait the lead impure; For th this 
, t:pc<ftfhcreris a great difference betwixt; die;fubftances from-whtefrrir may 
.obtained, >.as-wUl. appear when .we enu«iera^;fummarily^the liberal' 'jpddita rij’djft v 
frequently ufedi *“ v $‘ ; ' 

Fixed alkali being of great ufe, and much employe^ S? fheiMt' 
of -foap and leys,- and mdefi ufed ,i& dyingf*/. wimjfc 1 

ptdctireilfrom matt^tf which i ifurnifl».a.m , eat'.dealof it.at *• Imall 
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In.the Northern countries, where wood i« plentiful, it is burnt on purpofe, 
as well as many plants, to prdcuVe froth their a(hes a ftroftg but very, impure 
alkali, called P&t-fljb* This alkali isalwaysmuch phlo_gifticated, and contains 
many of the feline ^tiiiafters^^ ,:i abb¥e*thehtidh|d.IWalh is employed for the pur- 
pofes related. It t is alfoufed ;by dyets in fame of their operations. Pot-afh 
may be puiified fo far ds'io^bccome a vCry ^dwi aikali by the methods 
mentioned. (i) r !' ■*, ! v.,. ' '" 

ThC;*d|«®* **»• of wttie-Phng dried and burnti leiVe aflies abounding in 
alkalinepalledin ' '"ThiS'kflpajU' is; hot only in great 
quantity in thde alhes, matters fhrnilbing it are properly 

aod' 'Itk th^^jpkiieffi.oF all thdle Which ‘are in commerce. If 

1 (i)-Thh;- (1 oh;'$«’«&«,\aha'b’'the-next day 'tohe let 
renaers''it; : :a; fairer; ^/itepiSrtafftjis.^’' We off* 'tllirough the cock Into another veflel.; 
fliall therefore defcribq,the methods ' ©fpro-: why be again elixated with more 

pafriijS'rf.-,- %■ fj # ■. * -i wfat till all-tbe ialr be diffolved, The 

In lbme:®irfet\^G^n*aiijr. it : ..fSprepared; weaker Jeys'^re tobepoured onfrefh parcels 
from the. df'pfaaihes till they can receive,-no .more fait, 

.made. i ^jPfcfjlejr is th^ io be evaporated, in ati iron 
irol»|‘«^n^,.«VP , * r, ' cfcd#»w»‘ d^iwMl pa«| Jujd theWowafalc is to 'be dcphlogf- 

in.the 'mito pleated%ycalcination in a furnace or oven 

charcoal,', that 'i*^***##? arid.'oil,, rykh a heat not intenfe enough to ‘fate it.— 
which „afe obtained !h pfaipaty «§ft^latioat,' $pme perfons foak liraw in the ley obtained 
fhall, ‘ wwsn jfire,; by lixiviating wopd->aflaeswiih water, and 

pafs though ^Clbthlka' iSitd buicd|etp. placed; ^ drying and burning this fbaw they obtain 
to. r«c<a«h,diiele.dmlwyal • a,-fyjk without .the tipp.hln pf 'boiling the lev. 

befeparated frorivihft.^hae^jkhline. fait caUed ptarUnffi has a whitilh 
then.to ,te . boMetf in l .^sh|^p(tr.'^r > , 'peSrFiSMbf, .ihd"'is almoft entirely fpluble iii 
and the, ie^bnipa...dM«d' and -watier. *!• The Rufila pot-afli is dark-colored, 

this calcination, 'j&s' .Acid' ;fcfo »$• aHuiiixed. herd, not esdily deliquefeible, and contains 
„ This methpd| and dse m«|«(^tiqii.Qf fait 04 • (f* Pr* Lewis ftp) wore than half its, 
tarfeir by 'tabBfhfhg; tibiM: ^V«^gekat<^ weight., of an earth unfoluble in water, 

hie alkali «^fia$eii 4 * -ai*; Scheffer, in the S.wedifli Memoirs for the 

acid to 4 m 4 -.''alteillfc' 7 Year ,1759; j&ya, that from' loolb. of Ruf- 
efFe&ed ?\\-i :^W ' it' ?*.?*;*.•'' '*'r> '• lienipdt*axh' 4 e x t^kaiiied 92I lb. of alkaline 

The ' fal^iand y{ lb* of neutral falts. ' Dr. Home 

pcMMfc, is hgr Jburnijni ; I#fgevpHi»^fi^woodi. fopod-that Rugim pot-afh contained aconfi- 
lixiviating the adhes^hy hmlimg.fih- icbppef ^derable, quantity of quicklime. From expe- 
veffels, deckhtingv^he;’ , ‘^' J “ 2 ' s! * * ” - --- 

ahd'.. boiling in '-bth)oe 
liquor be evaporatfed 
. obtained, 

OJDliWIgJd; 

rendered; white« •. If mf « 
it will have a j 

; :AnetWSr' : me't 



bywcifitHy' to. dinolv^ oils, than' 
by qn|cfelhh«i. 

J&ugbin pWiKa& ls iaid- to be prepared by 
burning wood with a clofe fmeflutring >hdkc \ 
* ,,.lejf;-.Trem„ the conrfer,- -part:', of 
“*■' ; t^|i&ej» Jki ,end i ifn^bynuig thettnrhlt the |per 

, ^ we''l^Mi(»^k^e.-pif .apsdlei'. fWatiFy- 

with;, ibepe' ■ &»*■ more ■ in* 

■ of. Webdi-iW' feeing' ? the 
' The heaiRgt^lifdundhi pot- 

.»„, s ... „.. ,., ,/lr'with #9w;#pd - '.-with whichlatwr. fait jp^alb; ik'Aequently 

'pllph hf\lin|u .tfoofo ■y&&t -is 'to he pmiied • afulferated to mcreafe its weight, 

'''' ' ' " ' : " ''■ 1H, ■'■'.■■-■■■r/Ay 1 Tbofe 
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it contains iron, U is in an infenfible quantity, and it is naturally fret from mixture 
of extraneous falts : therefore dyers and other manufacturers whole operations 
require a pure alkali, prefer thefe to any other alkaline ajfhes. 

Fsxju) Alk.au 0} Tartar. 

TARTAR, which is nothing but the concrete acid or efifemial fait of Wine, 
being properly burnt, is aimoft entirely changed into an alkaline fait, very 
Itrong, and the pureft of all j and which therefore has been reafonably pre¬ 
ferred by chemifts to any other. It is called the Alkaline Sait of Tartar, or 
fimpty Salt of Tartar. Hence this name lias become in fonte tneafure fynoni- 
mous with that of alkali. 

Salt of tartar is made by wrapping tip in wet brown paper the tartar intended 
to be burnt, and placing thefe parcels lo wrapped Up in a furnace, by beds or 
ftrat,% together with ftrata of charcoal, alternately j and by fetting fire to the 
whole, and continuing the fire till no more blackening fmoak rifes. 

As tartar is aimoft entirely changed into alkaline fait* it preferves after inci¬ 
neration a certain confidence, and retains the form it had before banning * which 
makes it eafy to colleA it properly. But too great heat muft prevented ip 
burning tartar r otherwife the alkali would nffelt and HdW to the bottom of the 
furnace, where it would mix with the irnpurittes of the; charcoal. To avoid 
this inconvenience a furnace entirely open may be employed, in which the 
charcoal may burn freely, but wichout any ftrong current of air to render the 
heat too intenfe. On the other fide, as fine is generally more ihtenfc in great 
than in fmaH operations, where proportionable quantities of fcbmbUftiblk matters 
are ufed, when much tartar is to be burnt, it is proper to dimififlh the quantity 
of charcoal, to prevent too great heat, and the camequen't futioo Of the alkali. 

When tartar is fufficiently burnt, a lixivium muft be made from it till the 
water poured on it receives no more tafte. It muft then be filtered, evaporated, 
dried and calcined, according to the directions given to obtain the alkali of 
tartar in its greateft purity. 

Fixed A&kali of Xfi^jRE. 

THE bafis of nitre being a fixed alkaline fait pf the nature of the vege¬ 
table alkali, and the acid of this felt bemg Capable of decompofition and total 
fir .'hu&ion by deflagration, we may obtain feparately its alkali, called alhsUfed 
irf.xed nitre, by, burning or detonating it with comWftible matters. As this 
eon bullion is very rapid; and as it is ajkalifed almUft jdftj|htaneoufiy by deto¬ 
nation, it has been alio called extemporaneous alkali. ^ 1 { 

Thofe vegetable fubftances only which which contain»much refm and £ficntlal oil. 
contain an ackl yield an alkaline fait by in- yield a fmall quatftky only of fixed! afitnlt 
alteration. From milliard and other vege* by clixation. The canfeof this feooif to be, 
rabies winch yield a volatile alkali and no that the add of gfedfe Wee* it vefcvPwlatite, 
a, id by dittillation, no fixed alkali can be and together with, j* volatile kiiammahle 
obtained. matter forma the ftflanfrUl wl* and reims* 

Ths aUes of fir*, {lines, and all trees Set Resin*. , 

The 
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The matters moft convenient and moft frequently uicd for the dejagntion 
of nitre ate charcoal and tartar. The alkali made by deflagration of nitre 
with charcoal is called tyiTfcs fixed by Charcoal. See this article for the 
method requifite. 

Nitre and tartar burnt tflf$sfo»r produce a very ftrong alkali* which is a mix¬ 
ture pf the alkali of ni*rc and of the alkali of tartar* both which arc entiicly of 
the fame nature. They are confounded together by the name NVire fixed ly 
Tartar. See that article* and Flux (WhiVe). 

Thefe alkalies‘of nitre# when well prepared, are very pure, and fit for the 
niceft operations in chemiftiy. 

All thefe feveral kinds M alkali* when perfectly purified, have entirely the 
fame properties, and ought to be regarded only as one and the fame alkali, which 
ought to be called Fixed Vegetable Alkali* The purification above-mentioned 
of this alkali is attended with confiderabjfe difficulties in practice. The chief 
of thefe difficulties is in the evaporation and drying of the alkaline liXiviums •, 
and this relates to the veffels employed in thefe operations. VefTels made with 
the impcrfoct metals ate unfit,' became they are liable to the aflion of the .ilk i 
line felt. Silver veffels are the fitteft of aU for this purpole : but it is not very 
certain that this metal is incapable of being a&ecj upon by alkali. 

Glazed earthen veflcls, fben' as common pottery-warr, cannot be employed, 
becaufo they arc not* and cannot be fufficiently baked. The alkaline lixivium 
pafles through them as eafily as through a filter. If veffels not metallic are to 
be ufed, they ought to be of glafs or porcelaine, or made of pure clay, and 
baked in a violent fire, fuch as that kind of pottery called ft one-ware. Thefe 
veffels perfeftly refill the adUon of alkalies, but they are very liable to be 
cracked by heat. 

Well-prepared fixed alkali ought to be preferved, either dry Or fluid, in cry- 
ftal-gfefe bottles, with glafs ftoppers. When the fluid alkali is ufed, it 
Riuft be gen# decanted from tlw fedinicnt depofited at the bottom of the 
bottles. 


XXXIII. ALKALI (MINERAL F Q $ S IL), or ALKALI 
(MARINE). Th^ 1* a feline* alkaline, fixed fubftancc, ferving as a bafis to 
the acid of common fait, a«d forming with it the native neutral fait which is 
diflblved in huge quantities in the lea, and known by the names Common 
Salt and Sea-Salt. As this fait is a natural produdHon, and belongs neither to 


is Hiwns «U*u *s i 

we fttail foe that mineral dim 



p» outtfidtifd a vegetable, fubftancc » for 
l '“ from vegetables, proceed# always from 

* adr* % * * . 1 . 4 


common felt contained in tWe vegejtaldes. After we have mentioned the pro¬ 
per#* of this alkali, we (haft defer*#*# mefood of procuring^ in its greateft 

* Pfoed mineral alkali haa.t^wiidly and MhMnentfAy # foe properties of 
IMi veggpfole alkali* It hat foe feme, **ftr**d the fomedbfoy. It foffibhres all 
the feme fubftancea,end exhibits with them jury fimilar phenomena. It melts and 
vitrifies all earths, and is altered by qufckRpe in the feme manner. It com- 

H • bines 
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bines with all acids to the point of faturation, and with them forms neutral falts. 

It has the lame a£toon as fixed vegetable alkali on metallic fubftances, and forms 
foaps with oils and oily matters •, therefore, in order to have a juft: idea of the al¬ 
kaline properties of this faline fubftance, it isf very neceflary to fead exactly and 
entnely what has been faid under the articles Alkali and Alkali (Ftxtn Vc- 
c,l table). Bur it alio differs very confiderably fhdmt Bated vegetable alkali by 
feveral properties peculiar to it 5 and it is upon thefe properties we are chiefly to 
m fill in this article. 

Fixed mineral alkali, which we here fuppofe to be in its greatoft purity, differs 
from fixed vegetable alkali. 

1. By its tafte, which is a little left fiery and corrofive: but this difference Is 
very flight. 

2. When diied, it does not attra& the moifture of the air fbfficientfy to form 
a liquid, as fixed vegetable alkali does. 

3. If it be difiolved in water, when it is dry ahd caldndd, ft does not heat the 
water nearly fo much. 

4. Wiien difiolved in wafer, am 1 its folution evaporated and cooled, it coa- 
gvdates into cryftals, preedfely as neutral felts do. In this it differs confiderably 
from fixed vegetable alkali, which is abfolutely deliquefcent, and not cryftaf- 
ludble. f k) 

The cryftals of mineral alkali contain much water, and have but lltric adhefion 
to this water ; for moll of it is difiipated by expofure to open ait. By this dil- 
fipation of water the cryftals lofe their form and tranfparency, which were owing, 
as of all neutral lalts, to the water contained* See Crys r AttiZATioN - . 

Cryftals of mineral alkali thus deprived of their water, fall into a white 
powder: therefore, to pieterve them, they muftbe put into bottles SS fbon as 
they arc drained. 

The differences related betwixt the vegetable and mineral alkalis (bow that 
this latter poffefies faline properties maids eminent degtye i which probably prb- 
teeds from the abundance of its earthy principle. 

5. Fixed mineral alkali diffolves by fufion* and vitrifies all earths like the 
vegetable alkali. But it has been obfcrnd, that it vitrifies earths better, and 
lenders the glafs more folid and dutable. Probably this proceeds from the 
greater fixity of the mineral alkali, from its containing an- Cartfr Ids combined, 
end alfo from its want of the deliquefcent quality t *' 

6. W.tn vitriolic acid, mtneial alkali forms a neutral ctfftallizable fait called 
Glaukr’s /alt, which differs from vitriol ated tartar in the following circtimftancei-. 

1. Its cryftals are of a different figufe end larger fiie* a. They contain more 
v / *r. 3. Tl\ey are more foluble in W*?dv 4, Their adhefidnto theater of 

t i.-ir cryftalkzation is lei's, infomuch that this fait by tttpSpe to air lofes its 
waiter, and confequently its form and tranfbarcncy, nMbMNHM iwm$ttowder, 
as the mineral alkali does alfo when exjxjfMto'fcir. As 

the fame acid is in Glauber’s felt and in vitrxdatsed tnrttfftfo Je¬ 

llied muft proceed from their alkaline bates; ttoeftfi* dU thMpty* tmwmh 
diftinguifh Glauber^ fait from vitfiulatrd tartar are to be coa&Jered as ' 

t » i 

(*) We have obferved in a note upon the former article, that foed vegetable aljwfi is 
tryftalhzablc by exposure to fixable air, , 

ferences 
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fcrenccs betwixt the vegetable and mineral alkali The fame obfervation may 
be applied to all combinations of mineral alkali with the other adds* of 
which we are now going to fpeak. 

7. With nitrous acid, mineral alkali forms a particular kind of nitre, fufeep- 
tible of detonation and Of «f)jftalHaation 5 but It differs from ordinary nitre, or 
that which has for its bafe fixet* vegetable alkali, in the figure of its cryflals, 
which, inftead of being like long needles, are folios, each Ot which has fix rhom- 
boidal facts; that is to fay, two angles Of each face art acute, and the other two 
obtuie. This* figure, which is foincwbat fimilar to thar of a cube, has occa- 
fioned this fait to be nailed ckbic or quadrangular nitre. This figure is Ccufed by 
the mineral alkali. - Sea Nipas (Qsr vorancular), 

8. With marine acid, mineral alkali forms common fait, the cryftals of which 
are perfect cubes. This fait differs from the neutral fait formed by the combi¬ 
nation of the famovacid with veg^able alkali chiefly by its tafte, which is infi¬ 
nitely mom agreeable. See fhu»T (Common). 

9. Mineral alkali forms with this add of vinegar a neutral fait entirely different 

from the terra fdiata tar mi, which is dtdkjuelcent and not cryftalhrable, while 
the former crymdfites well , 1 and does not attract the moifturc of the air. This 
fait has no particular name. Stf Salt (Neutral) Cmpofed of the Acid of 
Vinegar and of MmsftAL Alkali. " 

to, With the concrete, tartarcous acid, mineral alkali forms a neutral cryfl. 1 
livable fair, diflferiiMfifirom that made with the fame acid and vegetable alkali, or 
vegetable fal^ by the figure of its cryftals, which are alfo much larger and finer. 
See Salt Vlglta»l|{)« » 

ix. Mineral alkali very wyfl difrblves oils and oily matters, and vtith them 
forms faponaceous compounds, aa the vegetable alkali docs, But foaps made with 
this latter alkali remain foft, and do not acquire fuch confiftency and hardnefip. 
thofe made with mineral alkali. Tins difference is certainly t^uied by the pio- 
perty which mineral alkali has of cryftailizing. See Soap. (1) 

It is probable, that If we were to examine attentively the combinations of ma¬ 
rine alkali with fulpburjmd metallic fubftances, fenfible differences might be dil- 
covered from fimilar combinations made with vegetable alkali. The dikovery 
of thefe differences could tm &tl to throw new light upon the nature of th<» 
alkali - But I do not believe that fufliciem experiments have been matte on this 
iubjedh (m) 

beveral celebrated ehemifis have, however# niadb confiderable refearches into 
the nature of marine alkali. f Thc perfon who* has done moft in this way is M. 
Duhamcl de Monccau, a member or the Academy of Sciences. He has published 


(/) The difference mentirneddn the text 
does certainly hut proceed from ,$J»e cryftal- 
fa ing quality ofi^eralalkah j' for this fo\t 


probably proreeds from that property of mi¬ 
neral alkali by which it hat a Weaker powe; 
of combination With water than vegetable al- 


tenders k eaufrie*anrfincapabifr Of forte* alkalies 1 namely, that piatlna may 

ing cryftals. See &*> (FiXARtX). The be precipitated from Its folution In aqua regu 
greater hajdnefs of fo.ips made with mineral by the latter* but ftot by the former. * 
alkali than of thofr made with tegetsbtealkah, 
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in fcveral memoirs, a detail of many experiments made to decompose common 
fait, m he might obtain the alkaline balls fingks and pure, for the purpofe of 
examining its properties. Common felt not being capable i cd ( d^iwpofition 
merely by die a&ion of fire, and without the application of another fobftance, it 
.was necefiary to find feme fubftaoc* which, & ****** «*?» 

out combining itfelf wkh the alkaline bafis. As bhtogifton produce* xh\% eftft 
very well on thofc neutral felts winch we compofea of a fixed alkali and vitrio- 
lie or nitrous acids, k was natural to try the fepamnon of the marine icni by the 
feme intermediate fubftance. This M. Duhamel did, but without fiiccefs j al- 
tho* in his experiment he employed every refource of the moft enlightened che* 
miftry. The feme thing happened to Mr.-Margraaf, who tried without fucceis 
to combine marine acid with phlogifton, in order to produce phofphorus. It ap¬ 
pears, then, that art docs not yet furntfh any method of, dccomppfuig common 

felt by phlogifton. . *... '* , . 

It is neverthelefs probable that this decompofition is not impofifple, and that 
it even takes place every day in the combuftion of maritime plants of die kali 
kind, all of wnich contain fca-falt, and when burnt, fwrnifh a confiderabk quan¬ 
tity of cryftalUzabte alkali, which being combined with the vipiplic and nitrous 
acids forms Glauber’s felt and cubic nitre, entirely finadar to thole formed from 
the decompofition of common felt by thefe tw® acid** W w probable that 
this cryftaUfeable alkali obtained from the a&es ofmarjdmc plantfc proceed* from 
a portion of ifca-felt contained naturally in thpfe plant** X part of which is de- 
coin poled by the burning; for it is certain that no trace of a difergaged alkali 
can be obferved in thefc plants previoufiy to their incineration. 

However that be, it is certain that thixoryftalliiable alkak obtained from the 
afhes of maritime plants, is entirely of the fame nature as the natural alkaline Ww 
offea-felt. This is a truth which nochpnifi: qoaftions. But have anfen 

concerning the faline alkaline nature « this fobfrantje. '; ► * * . . 

The inquiries of M. Duhamel had ptoved to him, that it had the principal 
marks of a feline alkali» he concluded that k really wasTuch. On the contrary, 
the celebrated Mr. Pott, who has alio made many experiments on this matter, 
has always maintained that it was-only a pure earthy ^ihout tb* p?®|*ertiea of an 
alkaline felt. This diverfity of fentimeats ha* ocoafipned a literary difcufiion be¬ 
twixt tlyefe two learned gentlemen, of that kind which always turns out to the ad¬ 
vantage of fcience as it has occasioned a great number or beautiful experiments, 
which greatly iDuftrsto this matter _ • - . . , 

The llrwagefr proof brought* by Mr* Pott in fupport his opinion may be 
.found in the eclairciliemcnts given to the fcquel of the French tranflation of his 
Iithofipstosofia, Mr. Pott fays, “ that by a fixed or volatile alkali an infipid and 
“ ptrfoSdy iafokihk earth may be precipitated from the motiler water oftea-falt. 
« I fife earth ttolfed to the variolic acid forms a Otoberis felt fwrfokly fotoilar to 
“ that prepaid fiwm 'feaHjdL This Glauber’s felt produces with charcoal a fe- 
« line alkaline body* which is A* precipitate by fixed vegetable alkali > wMi 
“ alfo happens pre<^% felt prepared vdth fea-felfc This alkaline 

« felt is not prodotodiy the vfe&flc acid, nor by the charcoal, but^ principally 
« from this feline earth, which for that reafon may be called 40 alkaline earth, 
M nearly approaching afelinfe from, and which is capable of taking from xcids a 

, * W 
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*• proper portion of their moft fubtle parts, by combination with which it be- 
comes a genuine alkali.” 

As to what remains, it appears that, ate the properties of fixed alkaline fairs 
and of the bafis of fea-lalt have been teftiblfthed, it is cafy to decide the queftion. 
Nothing can be faid thJHi the following quotation 

from thelearried andjudtelous branflatot of MK PottfS Othog^ognofia. “ This 
“ queftion is now reduced to a difo we about words, fince Mr. Dohumel agrees 
with 1 Mr. Pott that the bafis of fa-fitlc differs from di® fixed alkali of nitre and 


“ others fimilar \ and that Mr. Tfett 


$ JMwtmel; that it differs 


** from common iabforbent earths. : But hitherto k Iwitns that Mr. Duhamel’s 
** expreflioOis more juft and conformable to the definition of fabric fubftances” 
Fmm ^ thfe we'di^t'tdreqdj^iide,;'oPfht-ftdtHs neither* pure 
earth, ft mi&tftcf • VfegjeaiadWtesr^ but Saline alkaline 

fubftarice«#k peculiar n ' * '' V “ J k '-' 1 -M L ” ^- l " 




ifeoniefturtfs may be allowed on the nature 

■ .i . _ jz __ * x.jl _ 


of this alkali, f flioold be inclined to bebeve, that it .difiers from the vegetable 
alkali,-" eithef'bedTufe' -% la^ef' earth efciur^ihm i^compofition, or 

becaufe kw - • 

Bwther, it appears that the bafts of bwmnon felt -is truly of a fidine nature, 
from Sts ffictefaraf and even adviunegeoUt to all the fame purpofes in 

the ar&aft fixed vegetable' alkali, as hat ^Cendlld ujtoVe*. ' 

The only practical' method of procuring this alkali in great cpantities' is by the 
incineration Of maritime plant*;' Tfcefetoinlahi much mWral aScaii, when 
die ptantah ap flun and the mineral alkali 

is ’acconli , i%''tb the napUtb’Of;die. plants and of the 

‘ 'f^>®fei^lyknosmM'v'<^nieiw'-by''rename : This 

1 Jji.-ii' ‘f. '...'•''2:11.' .^fn . - 1.* - '. (li -1—^.^ J- 1 M 


foil. Tftefe 


ftxk is (miployedimattswd^o^ there is ebferved a great 

difference betwixt difflrentifftiM, ; Ipnie of whiph-are much better than others. (n) 
* iJ As the cHemkaf affinities' and tl(b'tne<fiCHiai virtues of tbejmineraband of the 

proofed tO'methiOUV^IiS 0 t' f ilf' moil -material om 

to Mr. Gct?ffroy*s table, are in the fol- 



acidi wfr»&v 1 vegetable??; ■acld^'amc, i iron, copper, -lead,. 
rift,• regainscobak^-%*ia|l^^ahd ;: b^nuth,-: -Gold and. 
•fiSvtrwi in&»Sblubje '. «' 

Af fixed ■$UW<M : tbe 0pratseft;. are. proper for all. 

tbo£*naJa*fifes ’illuwlM as pmcwtfiHgifhomia- ■ fbontancous -'acid. 

ty&hms* prejfer fhts fiilt to 


ground 


' to&kiwmm eSafe 


Unmany vegewb|c alkali, fiiir fr^matioh of glafs. 


^• 4 Kiilidwl ^^rv«a,*.'that ,; d^JwPvnd e s ’thixed 

Com#fb£i' frbzim Bve * Hu ill. 

-I? tfe to crack. 




£$* 



il ebfetves# tbat the fame 
common pofc-afh. I'he 


•: ° 5 ?f y T?. 1n the 

“.‘ ** .. J, “ ‘ “ * *" *■ “ ^ 1 **“*' ^* 9 iTl VC- 

i more 
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They are even preferable to abforbent earths, (although thefe latter are mote fre¬ 
quently tiled) in cafes where, notwithstanding figns of acidity, apufrdeent diipo- 


iit ion js°apprehended j which is not at all impaffibfe, because they are, like all fa- 
line raa«eps, antifepric, according to the obfervapqits of Dr. Pringle. But if the 
putridity was advanced to alkalelcency, which is very rare, they wobkl be very 
hurtful; beeaufe they would enefeafe this a%ajifene . ^. 

Jt muft npit be fuppufed that fixed alkalis taken In^^aJdy. enter biocid-vef- 
fels w$h their alkaline qualities, if that h^pened t they would be tyue poisons, 
as acids are % fince they quicklv kill animals into whole veins they are inje^led. 
.Thehjuman conflritution, which cannot fuller tbeprefence of any fenfible and 
difengaged acids or alkalis, at leaft to a certain degree, in our fluids* a<Efs upon 
alkalis t^ken internally by combining them in ^eftjon^pi^^^e.^ids of ali¬ 
ments, or with their oily parts, forming foaps, rn which conditions only they c-an 
arrive at the blood. ‘ '^" 4 . ' '■<* 

Pure alkalis ought never to beprefcnbed bin in fmaUcfofes. as from half a 


.count of their caufticity, in ft pint^of itaif watery vehicle. Thefe faline fubftances 
are diiTolving, aperierve, andlithonrnptic. ^Thcy, dfe .not much employed for 
thefe qualities j but are pnneppftHp'u’^d. refinous purgatives,. ^hich they 

do very well, by giying .to thefe medipihes a faponaceousquality. Externally 
applied, thefe alkalis are relblyent,, difeutient, andiaB^ c » &) 

XXXlV. r A L KAL t.(VpLAi:iI,E), . '.Volatile?., alkyls a faline fub- 
ilance procured by decoinpolition, from all animal, vegetable 

Jubilances, and by pucrefadtjon from all t'Eefef tJaatiaers.^j>... 

This feline fubitance is called dkalk tfeCaufe injbpif.aU iifat gperal pro¬ 
perties of feline alkalis, as the fharp, x;aufi:ic(ftfid t*^ei; ; ^he : ,|>ropt% of 


fa) Dr. Smith, in ft trea^ife ck wtu>*nufr 
culari , mentions an extraordinary fa£f Which 
he'affirms to have afeertained by repeated! Ex¬ 
periments, namely, that of the many fuV 
Frances which he mentions, add, alkaline, 
and corrofive, mineral alkaliand compounds 
f ormed of it, were alone capable of media¬ 
ting or irritating the mufclcspjf frogs, by 
immediate application which Weqp 

expofed for the feke of making thefeexperi- 
jnents. * 

(p) The plants from Which volatile alkali 
is obtainable by didillation are chiefly of the 
cruciform kind. This felt is obtained by 
dialling all kinds! of .clays, £a$ Btanttejay*) 
m .my calcarehus earths, cbieflft tfiat kind 
called L*tffoToi)li&, kn^’Topftwihttral'Wa¬ 
ters. Sal ammoniac, which coiitaitttf’volaitile 
alkali, is fyblimed fid'vt>Jcitw«s. | ,SS) ammo¬ 
niac may be produced fr&jjb fophffcf borrithg 
vegetable or animal fubftinces, add tven of 
mineral coal., 

,'ihods by which volatile alkali may be pro- 




\ to /own theory con^rim^TOti'' feline fub- 
' fiance, we fe.;U fekte fopae «f them. Volatile 

"L- _j. -i_ l 


v, "ipXJS may produced by heat, i, F^ma 
’ mik^urfe v 'of)qhi^i^''v4t^ 'of 5 with 

alum, or W1ith''f'a*tar; Tw^w-Frbm 4mix- 
t»rd ‘Of ^ : vttjricdtC;aci€f and 

, ftxed alkalkrEimm^ nitre detonating 
. with^harcc^l.^^: a cbftfeination 

..of mamw 

magnefis alba.by diftillatiori, jDr. Black. 6. 

V From twta^; -ifo Heliquiftt^d fait ; 

than: <}. Trom fe4yfe1e combined with pu- 
trefyii)'gT4kw#?‘' *o. F«o»-;fei- 

■ "-Aftw* &rlv^!^aiei(, 

! Bteh and Patermtm, 3;"From fei-falt 'Mfi ' 
tilled with clay. .... 

iron dUfilled. • • BvttrdeM* '■. •• - 'hv.: . ,v *■ 

'' '■ 1 ' 11 : , ’?'* - .V* . 

v«. : \ " , ' !; 1 
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-tinging violets with a-green color *, of combining with acids to the f?oint of iatu- 
ration, ancJ forming with them different neutral felts, moft of which are -cryilai- 
lizablej of feparating all earthy and metallic matters from their union with*.acids; 
laftly, of diflolving by the humid way, almoll all fubfiances foluble by other 
alkali#. . ; ■ 

This alkali is called vulatik* becaufe in fd£t it i# very much fo. Its volatility 
is owing to a portion of attenuated, very fubtle, and very .volatile oil, which enters 
into its compoficion as one of its- principles* as is proved by Jta diftinguifliing 
properties, ! . 

Volatile alkali differs accordip^ to the fubftances wlifence it is procured, and 
according to the manner of o&bfining it. Thefe differences proceed from feme 
principles fuperabundant and extraneous; particularly, ieveral oils from which iq 
is not at fir It exactly depurated, But all volatile alkalis, however obtained, 
and from whatever iubftances, may be fo purified by the method which Shall be 
foon defcribed, that no difference remains among ft them ; and hence we ought ta 
conclude of this fubftlhce, as well as we did of the various kinds of fixed alkali, 
that it is fiogle, identical, and always fimilar to itfelfy when fufticiently pu¬ 
rified. . 

Pure volatile alkali differs from fixed sfikali, firft, by its greater volatility, 
which is fo great that it may be entirely lublimed or difii pared by a heat much Ids * 
than the heat of boiling water s by its fmell, -Which is only an effect of its volati¬ 
lity the fmell of this fait is ftrong, Very penetrating, and fo pungent, that it 
cannot be endured above an inftant, without fuftbeation or fainting ; its vapor, 
excites a cough, and bftngs tears into the eyes. It is . this fait which occafions 
the pungent fmell <obferved in necefiarv-houles at changes of weather. 

This alkali differs alfo from the fixed by its ldsforce ; hence fixed alkalis art: 
capable of decompofing all thofe falts whole bafes are.volatile alkali, of feparating , 
it from thefe falts, and of fetting it at liberty. 

Volatile alkali unite# perfectly with water, to wliich it Has even a ftrong affinity, 
and with it retains fluidity: it is then called volatile alkaline fpirit. When it 
contains no fuperabundarit water, it is in a concrete form, and is cryftaUized, in 
whfehJt differs frpm fixed vegetable ; a$kali. (q) 

All acids unite and effervefc^ with volatile alkali to the point of Saturation, 
forming neutral falts generally called ammoniacai falts. 

Ammoniacai falts have an infinitely ftronger and more pungent tafte than falts. 
whofe bafes are fixed alkali, becaufe volatile alkali unites with acids leis intimate¬ 
ly. Thefe neutral falts are femi-volatiie; that j#, they may be fublimed by a 
iufficiently ftrong heat; and this property they the volatility of thefe al- 

i kaltnc bafis. .] , *' _ 

\ amin^iac^i faltwhich vo^tipteaikaiifi^ a£adi#cryftailizabl%. 

afe fe call emmontacal or Jkm am^^Miaeai fak 6f*Glaubtr f 'frogt 


\'JTJie ammopiacal faltwhich volatile alkali formswith vitriolic atadfecryftaUjzabH 
afvy^js cafied w'oWfe 0f*Glaufarp from 

theV><ne of - , • Skib&fi - , ' - 

'■ ■Ttfe,kind''‘of;vn||w':formed acid is abb cryfta^ 

lizablef and has the TCCuiiar propercv pf^ifetbnl'tka.-albhe, 'when,;lfeat£d 'fuffiy 




a ) Vaktite alkali, bye* 
■ obtained in 'a foil 


1 with fixable air, is cryftaUteaMei uhcombined, it 
I '■" the 
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the detonation of ordinary nitre* This phenomenon proves the exiftehce of the 
inflammable principle in volatile alkali. This nitre, whole bafts is volatile alkali, 
is called ammontacal nitre , or nitrous ammonia cal fait. See thefe words. 

With marine acid, volatile alkali forms alfo a neutral cryftallizable fair, called 
Sri Ammoniac * 1 his is the moft ufed, and firft known of the ammontacal l'alts, 
and from which the name has been derived to the others. See Sal Ammoniac. 

Volatile alk.ili may be combined with fulphur, with which it forms a kind,of 
volatile liver of fulphur, the preparation of which is given by Hoffman. See 
Liver of Sulphur, _ „ 

Molt metallic matters arc attacked, and more or lefs diflolved by volatile al¬ 
kali ; but copper is of all metals the moil eafily and copioufly diflolved by it. To 
diflblve this metal nothing more is requifire than todigefl its filings in liquid vo¬ 
latile alkali. The folution acquires a beautiful blue color. 

This folution exhibits a curious and interefting phenomenon, which is, that if 
the bottle containing it be well corked, the blue color grows fainter, and at 
length entirely diiappears, fo that the liquor becomes colonels like water, But 
if the fame bottle be then uncorked, the upper part of the folution from its con¬ 
trol vvith the external air reform.* 1 ' its color, and this color is gradually commu¬ 
nicated to the reft of the liquor. Thus may this blue color be made to appear 
and difappear alternately, as often as is required, by corking and uncorking die 
bottle. 

Other metallic matters are not nearly fo eafily attacked by volatile alkali as 
copper is. Thefe lolutions have even not been much examined. 

When metals are previoufiy diflolved and divided by acids, they are then infi¬ 
nitely more fufceptiblc of folution by volatile alkali. For this purpofe it is fuf- 
i'u knr to pour into fome ftrong alkaline fpirit fome drops of metallic folution. At 
h.rft i precipitate is formed, which foon disappears upon agitating the liquor, and 
•s red)helved by the volatile alkali* That this experiment Should liicceed, it is ne- 
v cflai v that the metallic lolution fhould have a confiderabie excels of acid .that 
is, that the acid lhould not be nearly faturated with th<i metal. By this method, 
copper and mercury are diflolved in greater quantity than other metals. 

In whatever manner the copper be diflolved by this fait, it always communi¬ 
cates a blue color, very beautiful and deep. This property renders the alkaline 
fpirit a proof liquor to difeover copper, and render jk ftmfiole when it could nor, 
from the final}nefs of its quantity, be perceptible by other methods. Thus a 
little volatile alkali may be poured into any mineral water, containing too fmall 
a quantity of copper to be otht rwife perceptible. The blue cdor which this water 
afiunus dilfcovers the prefence of copper. 

Volatile alkali, added gradually to a metallic folution, feizes the acid of the 
Kt'urion, and precipitates the metal The moft Angular metallic precipitate made 
*7 volatile alkali is that of gold previoufiy diflblvec in aqua regia. This precipi¬ 
tate is of a yellow color, and is one fourth part .heavier than the gold employ- 
w. (r) When heated to a certain degree, it detonates and fulminates with a 
moft terrible explofion. It is called fulminating gold. See Goto (Fulminating). 

( r ) Hf- Black, in bis Eflay upon Magne- tating-alkalis. To this adhering air he nlfo 
fia, attributes the encreafe of weight which attributes the fulminating property of the ptc* 
hittalilc pr< v ipiutes gain, to adhering fixable cipitate called Fulminating Gold. 
air, which they teccive A’*osn the pecipt- 


Mercuru 
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Mercury diflblved in fpirit *of nitre, anti precipitated by volatile alkali, is of a 
(late color. This colpr proceeds from the inflammable mam i of the .volatile 
alkali. The other metallic precipitates made by volatile alkali have nothing 
lingular: none of them fulminates like the precipitate of gold * even that <d pU- 
tina does not, thq* this metal pofleflfes fa many of the properties of gold, (s) 

Volatile alkali, as well as fixed, a&s upon oils, and forms with th;m different 
faponaceous compounds ; hence this lalt may be employed to Hour and dean 
from greafe *, and lixiviums made of quicklime and urine which contain much 
volatile alkali, are ufed in fome arts. This alkali is neverthelefs lei’s eafdy united 
with oils than fixed alkali is, and particular management is necefiary to bung it 
tQ a faponaceous Hate. Spirit (Volatile Aromatic Oily) & and Eau 
de Luce. Thefe are the principal faponaceous. compounds made witli volatile 
alkali. 

Volatile alkali, when firft feparated from animal and vegetable matters, is, as 
we before obferved, very impure. It is particularly depraved by much empy- 
rcumatic oil, which is*umtcd with it into a ilate perfectly faponaceous, and whicii 
it renders foluble in water. It may be feparated from this fuperfluous oil by dii- 
tilling it with a very gentle fire, either alone, or mixing with matters capable of 
abforuing and retaining the oil, as fixed alkalis and abiorbent earths are. But 
the moft efficacious method of' purifying it is, to reduce it to fal ammoniac, and 
then to dccompofe this fait, by any of the proper mediums for the dilengagerm nc 
of the volatile alkali. By this method it is obtained in its greateft purity becaule, 
in its combination with the acid, it perfectly feparates itfelf from all extraneous 
matter. See Sal Ammonjac, for the purification of volatile alkali , and for fede¬ 
ral of its ejfential properties. (t) 

The affinities of volatile alkali, according to Mr. Geoflfroy’s table, are, vitri¬ 
olic acid, nitrous acid, and marine acid. According to Mr, Gellert’s table they 
are, phlogifton; vitriolic, nitrous, and marine acids \ vinegar j zinc ; iron j cop¬ 
per > bifmuth* mercury-, filver* and gold. 

• 

(t) From Mr Maigraaf*s Experiments, is very flowly changed by it into a kind of 
pubhfhed in the Berlin Memoirs for .the year mucilage. See Pott jar la Djfolutton dt k 
<745, wc find that gold, filver, bifniuth, Corps. 

v.mc, and copper, diuolvcd in their proper (/) To the properties above-mentioned of 
acid folvcnts, may be firft precipitated ftom volatile alkali, we may add, i. That pure or 
thefe, and afterwards redtnolved by volatile cauftie volatile alkali, that is, uncombined 
alkali ; that thefe metals precipitated by fixed with fixable air, or the fpirit of fat ammoniac 
alkalis may be again difiolved by volatile al- obtained by quicklime, is foluble in fpirit of 
kali; and that mercury, lead,and tin, were wine, and that mild volatile alkali is not 
not diflblved by volatile alkali applied in the foluble in that fpirit; hence if a ilrong folu- 
fame manner. Brandt fays, that volatile al-* tion of mild volatile alkaline fait be added to 
kali occafions a coagulation of a folutipn of fpirit of wine, the wafer of the folution will 
iron in nitrous acid, which is foort rediflbl- combine with the fpirit, and the fajt will be 
ved; and that the fame alkali precipitates precipitated, forming what is called Of a 
Iron from vitriolic acid* Healfo fays, that Helmntii. 2. Mild volatile alkaline fait u- 
regulus of cobalt cannot be precipitated frpfn quires, four times its quantity of water to dif- 
nitrous acid, nor arfenic from aqua regia, by folve it: c&uftjc voktile alkali, as we ha\ e 
volatile alkali. Volatile alkali has no efteA already obferved, is always combined with 
upon any metal not preview fly diflblved by water. 3, Volatile alkali deflagrates with 
acids, excepting copper, iron, apd lead; the nitre, which proves that it contains an m- 
firlt of which It diliblves perfectly, a very flammable matter, 
finall quantity of the fecond, and the third 

* * I % 
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Volatile alkali is employed in medicine as a powerful fHmblattt andexciter, 
when applied To that the perfon fliall inhale the vapors of it. Thus it is applied 
■in huntings* fyn copes, apoplexies, and in all lethargic difeales, in which the 
nervous parts are benumbed and unbraced. In thefe cafes 'it is lifually applied in 
bottles, e ither in a concrete form called E-ngliJb Salt , Or in a fluid form, artd redu¬ 
ced to a fcmi-iaponaceous it ate by mixture with oil of artiber, when it is called 
I.gh de Luce. See Salt (English)} and Eau de Luce. 

It may alio be taken internally in thefe cafes, particularly in apoplexies and le¬ 
thargic difeaies, but in fmall dolt's, as from two or three grains to fix, and added 
to llimulant mixtures. Taken in this manner, it Ibmetwnes'is a powerful fu- 
dorific. 

M. Bernard de jfufiieu has difeovered that this faline fub fiance is a fpecific 
again It the bite of vipers ; having cured as it .were miraculously, by means of eau 
de luce, a Undent of medicine, to whom this accident happened, while he was 
botanizing. 

XXXV. ALKALISATION. This name is applied to operations 
by which alkaline properties are communicated to.bodies; or to thole by which 
alkali is extracted from bodies which contain it, or in which it may be formed. 
For example, fpirit of wine isfaid to be alkalifed when it has been digefted upon 
alkali, a part of which it diflolves, and thence acquires alkaline properties. On 
the other hand, when a neutral fait is decompofed in order to obtain its alkaline 
balis, this fait is faid to be alkalifed. Thus nitre, deprived of its acid by deto¬ 
nation with inflammable matters, as charcoal, tartar,, metals, fo that nothing re¬ 
mains but its alkali, is called Nitre alkalifed by Char coal 9 or by. Tartar, Sec. 

Vegetable fubflances, when reduced to afhes, may alfo be faid to be alkalifed j, 
becaufe thefe afhes contain fixed alkali. See the detail ofparticular alkalifations, 
under the articles of the different Alkalis. 

XXXVJ. A L K O H O L. This name has been given to any impalpable 
powder. See Porphyrisatign. 

It has alfo been given to highly rc&ified fpirit of wine. Scc-Spirit of Wine. 

XXXVII, ALLA Y. This word is employed in chemiftry to fignify the 
union of different metallic matters. 

As an infinity of different combinations may be made according to the nature, 
the number, and the proportions of the metallic makers capable of being allayed, 
we .ihall not here enter into the detail of the particular allays, all which are not 
yet nearly known. Thofe which are ufed, as Bronz^ 0 embac^ Brafs , White Copper , 
k'c. maybe found under their particular names; and what is known concerning 
other allays may, be partly found under the names of the different metals, and . 
ien jimetals, and partly in this articie. 

Metallic fubftances cannot unite dire&ly with, earthy matters, not even with 
rt.eir own earths, when deprived of their inflammable principle, and confequentlv 
of their metallic propertied But in general it may be faid, that all metals may 
be allayed with each other, although more or Iris caiHyv and although feme of 
rhem have not yet been made to unite. 

As metals are bodies naturally folid, the firft condition for their Union is, that 
they be fnfed. They then unite, like all bodies which tfecijprocaUy difiblve each 
orherj and from tjbele combinations new compounds refult, which have the mixt 
properties of.tlie component. fuWUnces., See Composition.(Chemical), 

' ‘ ' • ... ■ ' ... . 1 la. 
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In thefc metallic allays, as in almoft all other metallic combinations, pheno¬ 
mena appear which depart from the general rules of combinations. Thus it is 
obfcrved, that fome of the properties of metals forming an allay are altered, en- 
ereafed, or dimintftied by their union. The ductility, for inftancc, of a metallic 
compofition is generally lefs than the ductility of the component metals alone 
and pure. The denfity or fpecific gravity of metals and femimetals is alio 
changed by allaying them with each otlkr. , Sometimes the fpecific gravity of 
the compound is intermediate betwixt the fpecific gravity of the component 
metals, fomerimes it is lefs, and frequently greater: this depends upon the na¬ 
ture of the mcrals. Tlie fame obfervatiorv may alfo be applied to the colors re- 
lulling from the allays of metals. 

Metallic allays arc xither natural or .artificial. The firftare thofe made by na¬ 
ture, fuch as moft minerals, containing feveral metals allayed with each other. 
Native gold is always more or lefs allayed with filver} rtrtd native filver with 
gold. 

Artificial allays arc" thofe made exprefty for different ufes, or for the fake of 
examining their, properties-, . 

Although the allays of • different metallic matters are- of great importance to 
the theory and the pra&ice of efiemifiry, yetall the refcarches which the iub~ 
jedfc defer ves, and is, capable of, have not been made. Mr. Gellert is one of 
chafe who have done in this way. In his Metalhrgic Chemifiry there are a 
great number of experiments, which we fhall relate here fummarily. The expe¬ 
riments made for rive allaying of femimetals with metals are his own, and were 
undertaken to determine the fpecific gravities of thefe allays. He relates the 
others before known,, fro# chemical writings, and particularly from a iDifih u- 
tion of Mr. Kraaft expreffy oh this fubje&. Wc fib all refer the allays of mer¬ 
cury with other metals, called "Amalgams, to thtf Word Amaigam. 

Gold may eafily united with filver, arid in all proportions. Mr. Gellert 
foys, that this aliay is nearly of art intermediate gravity betwixt the gravities of 
the, two metals, and but a ver y ^ tle augmented. This allay, is of no ufe in the 
arts : on the contrary. Its pure metals are always more- duflilV than ai ays, in the 
arts where dti&ility is requTite, as in wiredrawing,., gold-beating, the purdt 
metals are chofefi. (itjfc - 

Silver may be ealiiy allayed with copper, and in all proportions : copper alfe 
unites in the fame manner with gold. Gellert obferves that the allay, of filver 

(*«). The component metals of which me- mreeaof hjE$t. But thofe which may be kept 
tallic allays are formed may be either chemi- tufed in nearly the feme degrees of heat may 
daily combined, that is, mutually AiiTolved by be mixed LOgethtfrm almoff any proportion, 
each other$ or mechanically mix6d>, that.is, andwiU be nearly uniformly diffu fed through- 
diffufed through-each other byjfce a&lonof out. the; metallic mafs when haftlly. cooled, 
fire ; or they may be partly cbmhjned, and As metallic allays have no| been before con- 
partly diffufed, if the proportion , of their fidered in this manner, no experiments have 
quantities to eachotkcr be d;fferor^.flroin ifca* heart made to determine the proportions with 
which is neceflity their combination. which they can combine 3, nor can we ealiiy 
t(W. mo% if npt all,, n>eul« can be- only ;eff^bliffi rulies by whicih this kind of corobi- 
OM^hirt^. with each 1 " cart he afeertained. •• Thofe;. how- 

tions, as is very pbfmablc" in thtrib, the %Vcr, Which appear to me moft , probable, 
fufionof which, require* vfcry different de- diiiirtguifttutg this combination, are, j. 
v " ' ■■ ■ • - -' . <?*-■\vlca, 
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and copper is of a greater than the intermediate gravity ; .but th3t the allay of 
gold and copper is of a gravity lefs than intermediate. Copper renders gold and 
Silver harder and more lonorous, without much diminution of their ductility. It 
has even the remarkable property of rendering thefe two metals lefs fofceptible 
-of lofing their ductility by the vapor of.charcoal, which they are very liable to 
do * copper alfo heightens the color of gold. Thefe properties of copper rela¬ 
tively to gold and fiiver render its allay-with thefe metals of great ufeto gold and 
lilver-lmithsi becaufe it makes them firmer, and fitter for working and chafing; 
and alfo for making money, for the fame reafons * and for the payment of the 
Prince's duties, and for compenfation. of the expences of coining. The quan¬ 
tity of copper allayed with gold and fiiver for thefe different ufes varies accord¬ 
ing to the different countries, but in each country it is fisted* and always the 
fame. * 

Iron allays well with fiiver, and ftill better with gold. Gellert obferves, that 
the gravity of an allay of gold and iron is lefs than the intermediate. The affi^ 
nity of thefe two metals is very great; for gold facilitates its fufion, which indi- 

When an allay pofTefles properties which the added metals and to btt feparableby eli- 
neither of its component metals had* . %* quation, or by their different denftries, we 
When the properties,, as the fpqcific gravity, may then coniider this new allay as a ftiafs 
color, hardneis, &c. of the allay*are not tn cqbfifting of metals partly combined, and 
an intermediate degree betwixt the fame pro- partly diffufed. That the allay mentioned 
perties of the component metals, according to in that part of the text, to which this natere- 
the proportion of thefe metals to each other, fers, namely, that of gold with fiiver, does 
3. When the component parts of an allay not Confift or parts chemically combined, or 
are not feparable from each other by eliqua- elfethat but a .very final1 proportion of each 
tionj that is, by applying a heat capable of of thefe metal& can be combined with-the 
fufing one of them only; nor by keeping the other, appears probable from the following 
whole mafs in fufion, with a heat not more reafons. j. The denfity pf the allay is very 
intenfe than is necefl'ary for that purpofe, but nearly intermediate between the deniities of 
infufficient to occafion an ebullition, and by the component parts. 2. The fiiver and 
cooling the melted mafs very fiowly. When gold are Hot uniformly and equally difiri- 
therefore, according to thefe rules, a metal- bated through the whole tnafe. This ine- 
lic allay has no properties but .tbofe which quality is prtl^.fbyi'aii.texpMliiwife of Mr. 
its component metals bad; when its denfity, Hcllot, He melteJ. a mafs of 20 pounds, 
color, hardnefs, elafticity, fufibility, and containing 55 parts of fiiver and pne part of 
other properties, are precifely in an inter- gold, aha poured it into three feparate maf- 
mediate degree betwixt thofc of its compo- les, each of which was found by cflay to 
nent metals ; and laftly, when its component contain a different proportion Of gold from 
metals may be feparated from each other by the two others,. 3. Gold and fiiver kept in 
diqu.rtion. or by giving them fiich a fluidity gentle tufipn ap? fepatable from each other, 
and left as that they may feparate according merely by- their different denfities. Mf* 
to their refi>e£live denfitiesj we may then, 'Romberg kept'paj^i’of gold an*! fily^r' 
•••Ah probability, pronounce that this allay m • gentle of an hour, 

1-. compofed of parts not chemically com- found, the ' crucible, 'twb!., 

billed : apd vfhmt to an allay, which by thefe maffes* of wbfch'tffe upper Whs filterj, 

rules is compofed of metah chemically com- and the lower the whole gold allis^^ With 
bined, a quantity of one of the fame kinds of part of fiiver. ; He reared the dxpetiV 
metal of which the ajflay is compofed, be. 'moot with;n^rly>tbe''ferife:^bnb; -aWi tWfde 
added, and, upon examination, the hew allajb* he obtained the twpsittetals perfectly fepa- - 
be found to pofiefs po properties but fuch as rated froth each other. Sec a tibii to the ar- 
*t* intermediate betwixt' the itTfeadlftyta# ’ <V ,J '. 4 '* 
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cates a ftrong difpoftcion to unite, Geilert obferves upon this occafion, that 
therefore gold is fitter than copper for folder i ng fine works of iron and fife!. (zv) 
Tron unites difficultly vyrith. ^ final l proportion. It renders copper 

paler. The portion of iron which does not unite with copper forms a fe para re 
regulus, which, however,* flrongly adheres to the furface ot the regulus of cop¬ 
per., The degrees of affinity Of iron with other metals, according to Gellm’s 
table, but reverfing the order in which he has placed them, (that is to fay, be¬ 
ginning by thofe with Which it has the ftrongeft affinity, which teems to be the 
mote natural order) are, gold, jfilver, and copper. <' - 

Tin, according to the fa0e author, unites with all metals, and renders them 
brittle ; iron and lead it alters leaft in this refpect (x) But gold and filver are 
lb affected by tin, that its-vapor alone is capable of deftroyipg the du&ilky of a. 
langequantity of thefe metals, aa is well known to artificers. 

The allay of tin withhold and filver is then of no ufe ; on the contrary, it is 
carefully avoided; but with copper tin forms an ufejfol compound, known by 
the name of Brsnze. The ibecific gravity of allays of filver and of copper with 
tin is greater, and that of gold with tin is lefs than'the intermediate. The affi¬ 
nities of tin with Otlier metals,- according to Geliert’s table, (only reversing his 
order,: which we lhalLalways dokareirpn, copper* filver, gold. 

. Lead unites with Ml metals, excepting iron, with which no method has been 
found to unite it.* GyUBrt obferVes; that this, property of iron with regard to 
lead rendefii it fit;co‘‘letter-mctaivJrom others, provided that the 
metal ffbin Which it ^^toib^feparated“'has,not a greaterdifpofition to unite with 
lead; than the iron bastouhkewkh it. This is certain, that lead may lerveas 
an intermedium by which iron may- be Separated from, other metals: for inflance, 
from filver. For if a fufficient cjuamity of lead be melted with filver allayed with 
iron, it will eafily feize Upon the filver, and feparate the iron from it, which will- 
then fwim upon the furface of the two melted metals. ' 

. The allays of gold and of filver with lead have a greater fpecific gravity, 
and the .allays of copper and of tit* with lead have a lefs fpecific gravity, than* 
the intermediate* f : ,rr..^* 

The allay of kad with other metals is tiled for the effays of ores, for refining, 
and for liquation. LidiiATiotti 

Lead and tin*are allayed together to forma folder for pipes and other works 
of lead. ; ; ‘f ’ .T .> 

The affinities of lead with other metals, according to Mr, Gellart's table, arc, 
filver, gold, tin, copper. ■ •. " 

Zmc may be allayed with all metallic matters, excepting bifinuth, with which 
it cannot unite; according Pftf. Gefifert, This fcmittJCtal, when united with 

thofe. which are lefs fufible than itfelf. 
Ilk* deni^ofidlayVof of copper, and of lead with zinc is 

greater; and riiat allays the faifte (emimetal with tin, iron, and regulus of 
antimony,, is kff^^tntbrmedijU*;. ■ - -‘ 

(ivl A jli^a'.t^swsr' gold compote an allhy nearly as white as 

gold'hard',, brittlev.andi:arO*; ,^Iver„ '■ 

feme mixtures of iron Mu^vgpld*,: that they {#.) Equal parts of tin and iron form a. 
are fiitd to have been formed into; razors, white butbriuienwfs. • 

Three or four parts of iron, and one part of 

‘ • The 
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The allays of zinc with moll metallic matters are not ufcd in the arts, but that 
■with copper is very much. This allay forms Bra ft. Tombacs t Pt wee’s Metal* 
Pinchbeck , See. 

The affinities of zinc with other metallic matters are, according to Gellert\s 
table, copper, iron, filver, gold, tin, lea d apartfyi that is, it does not unite 
with lead in all proportions. 

Bifmuth unites with all metals, and with molt femimetals. It has fo great 
action upon other metallic fubftances, that it fenfibly facilitates their fufion. (y) 
Bifmuth renders all the metals with which it is united brittle. It does not Unite 
with zinc*, nor, according to Mr Geliert, with arfenic. When melted along 
with zinc, it remains at the bottom of the crucible, as being the heavier of the 
two; and when they are cooled, they are found farming two diftind reguli ad¬ 
hering ftrongly to each other. Gold, filver, lead, and regulus of antimony fcffri 
with bifmuth allays of greater, and iron forms an allay of lefs, than intermediate 
denfity, and copper forms with it an allay of intermediate denfity. 

The allays of bifmuth are not in ufe, excepting lome particular nietallic com- 
pofitiuns for mirrors. 

The affinities of bifmuth with other metals are, according to Mr. Geilert’s 
table, in the following order: iron, copper, tin, lead, Giver* gold. 

** Cobalt” *, fays Mr. Geliert, “ may be dllayed with*all metals and lemi* 
“ metals ; but it ads litrle upon lead and filver. When equal parts of lead and 
“ cobalt are melted together, thefe two iubftartces are found only adhering to 
“ each other, the lead being, in confequence of its greater fpecific gravity, at 

rhe bottom of the crucible, and the cobalt above it; fo that it feems pro- 
“ bable that they are not at all combined. But if the fame cobalt be melted, 

“ after it has been thus created, with iron, which feems to be the moll readily 

united with it of all the metals, <a fmall regulus of lead is found at the bottom 
“ of the crucible, becaufe iron and lead do not unite. At firftj, we might be 
“ apt to believe that filver and cobalt do not unite together. In fa£t, if two 
“ parts of cobalt, and one part of filver be melted together, the filver is found 
“ at bottom and the cobalt above, only adhering to each other : But the filver 
*“ is become more brittle, of a greyilh color; and the cobalt is become whiter. 
“ than before. If this filver be cupelled, the part of the cobalt united with it 
“ will attach itfelf to the cupell in form of a circle, and the filver will be found 

(y) Bifmuth greatly encreafes tlie fufibility An allay competed of two parts of lead, 
©Home mmls, as appears from the follow- three parts of tin, and five pacts of bifmuth, 
ing table of Dr. Lewis, in which the degrees may be melted with ponfiderably lefs heat 
of heat are marked in numbers according- to than the moft fufible of thoip mentioned 
Fahrenheit’s feale. in the above table. 

■ >oo. Mercury boils. *,Note. By GoAft Mr. Geliert certainly 

540. Lead melt*. means what we call Rejgulus of Cobalt j for 

460, Bifmuth melts. -Cobalt properly called is a mineral composed 

41 o. Tin melts. * >of other fubilarices befules the regains of co- • 

390. Tin 8 parts, bifmuth 1 part, melt bait, as fulphur, arfenic, biftnuth, filver, and 
33a. Tin 2 parts, bifmuth x part, melt unmetallic earths. Stt Comalt* 

Tin 3 parts, lead 2 parts, melt 
,280. Tin and bifmuth, equal parts, melt 
312. Water boils. 


** to 
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•* to have loft an eighth part of its weight, which will be found upon eBay ing 
** t|ho cobalt, and examining ; |jow much Elver it contains.” M-tal/awic Ch< 
mijlry, Tom. I. 

Thefc experimfcms of Mr. Gellert’s proyte, that .regulus of cobalt cannot be 
united to lead and to Elver in all proportions, but only in fmall quantity. The 
fame may belaid of bifmuth, with which, fays Mr. Gclicit, cobalt is very cafiiv 
united: for Mr. Beau me, who -has made many experiments on the regia bn m 
cobalt, has oblerved, that when this regulus is melted with bifmuth,. thrfe two 
metals are found feparate, the bifmuth beings at the bottom of the crucible and 
the cobalt above it. ■ t.; ■'S-* 

The allays of the regulus of cobalt are but little known, and not ulei .1 in the 
arts. - , y-, \ % - 

In Mr. Gellert’s table the Unities of regulus^of cobalt with metallic matters 
are in the following order: copper, iron, tin, zinc, regulus of antimony, bib 
muth and lead. Elver, apd arfenic, partly. 

. Regulus of antimony may be allayed with ahnoft all metallic fubftances. Mr. 
Gellertfays, that thedenEty ofallays of this regulus with iron, tin, or zinc, is 
lefs than intermediate, arid that the denEty of allays of this regulus with Elver, 
copper, lead, and bifmuth, is greater than intermediate. He obferves alio, that 
the magnetic property of iron is much more diminilhed by an allay of Uuc 
metal with regulus of antimony than with any other metallic fubftance. 

Allays of regulus of antimony are little tried jn the arts. It is ufed for fomc 
compoEtions for IpfccuUims, An allay of this femimetal .with iron, tin, ami 
copper, is made for the preparation of a medicine called Lilly of Paracelfus , or 
‘TtnMure of metals. Lilly of Para^icsus. 

The affinities of the regulus of antimony with metallic fubdances are placed 
by Mr. Gellert in the following order: zinc, copper, tin, lead. Elver, gold. 
Bifmuth is fo placed in the table as to denote its incapacity of uniting with the 
regulus of antimony-. ’ * , 

Arfenic, or its regulu% unites with moil metallic matters. Mr. Gellert fays, 
that it whitens iron; but the allay refulting from thence isvery brittle. Copper 
is alio rendered very white by mixture with arfenic. This is the white tombac 
which refeipbles Elver. Mr. Gellert affirms, that this allay, notwhhEanding it 
contains aj;fenici is fufficieotly ductile and malleable, which is very remarkable. 
But if it contain' too much arfenic, it is brittle, and blackens in its furfaer. 
Arfenic .united with thus partly reduced to a powder like allies, in which much 
arfenic remains. The reft of the tin is very< brilliant, foliated, and externally 
refemblingzi n c, without being pofleffed of any of its properties. Tin alfo be¬ 
comes much harder and more fonorous by this union. Lead united with arfenic 
jfmokes and fwells more quifkly with a moderate fire than it tides alone: a part 
of it is difllpated in form of a thick fmoke*, another part is changed into 
a glafs of a reddrih yellow, color * and the remaining lead is brittle, anddark- 
colored. Arfenic unites with Elver, and renders it brittle. It does the fame 
to .gold, and alfo deprives it of its color, rendering it pale. It unites very 
difficultly with cobalt, with which it forms a black, ihining matter. Laftlv, 
Mr. Gellert (from whom all this is ext railed) fays, that bifmuth cannot be 
United with arfenic. 

& 1 v 
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In this author's table Of affinities, the metallic fiibftances 
yrith arfenic are placed in the following order, which is the 
regulus of antimony : zinc, iron, copper, tin, lead, filver, gold* regulus of 
antimony. 

The allays of arfenic ufed in the arts are white tombacs, and fame compofi- 
tions for fpeculums. 

It is neceflary to remark on the fuhject of arfenical allays* that this Angular 
fubftance has the property of uniting with metals even when deprived of phlo- 
gifton, and in an unmetallic Hate, This proceeds from its faline chara&er^ and 
from its property of taking phlogifton from the imperfedt metals and from the 
lemimetals; eorifequently there ought to fee a difference betwixt the allays made 
with white cryftalline arfenic, and thole made with -the regulus of arfenic. See 
Arsenic, and Regulus of Arsenic, (z) It is proper to Obierve, that che- 
mifts who treat of metallic allays differ much from each other in the defcriptions 
they give of the refnlts of their experiments, as may be feen in the particular ar¬ 
ticles of each metallic matter, which ought to be confqlted on this fubjedt. But 
theft varieties are not furprifmg, when we confider the difficulty of the matter, 
and the great obftacles which prevent perfect exa&nefs in thele experiments. All 
who have operated much in chemiftry will eafily perceive, that, without reckon¬ 
ing-the difference of proportions of the metals employed In the allays, which 
mull greatly aff'ed the refuIts, others much more confiderable would occur, de¬ 
pending on the purity of the metals, on the greater or Ids quantity of phlogif- 
ron with which many of them are capable of being united, on the very variable 
deftrudlibility and volatility of many metallic matters, and laftly, on the juft de¬ 
grees of heat, which are of confiderable confequence, and which it is almoftim- 
pofllble to determine precifely. 

From thefe obfervations we ought to conclude, that, in order to make a fet of 
accurate experiments on metallic allays, and which may*be depended upon, it 
is, in the firft place, neceflary that all the metallic matters to be employed be 
exceedingly pure, which is a matter of great difficulty : in thefecond place, it is 
proper to make all the fufions in veflels perfectly clofe, to prevent the alteration, 
the burning, and the deftrudtion of thole metals which are liable to thofe events: 
laftly, to determine carefully the precife degree of heat requifite for the belt 
combination of metallic matters with each other. But it does not appear that 
afty perion has hitherto done this great and important, work j it is to be wllhed 
that it was undertaken. How many fine experiments may then be made upon 
all thefe allays, to difcover their properties !‘ 

What has been already done in this matter is, however, Efficient to eftablifb 
feme general truths. Several have been explained in the beginning of this af- 
t'i ic. Another evidently refults from the experiments of M. Kraaft and M, 
Gellert: it is this. That as the union of all other bodies, fo in that of metallic 
fubftances, fome are more eafily foluble, and in all pfopoftionsf others more or 

(z) The author of the Dictionary has o- excepting filver, mercury, and 7-inc. By 
mi tted, M the enumeration of allays, thofe means of nickel the twofcmimetals bifiauth 
of platiha, and of the femimctal difeovered and regulus of cobalt may be united. It 
by Mr. Cronftcdt, called Nickel. For thofe whitens copper and gold, and it renders the 
®f platina, fee the article Pi. a tin a, Nickel i malleable metals hard and brittle, 
maybe allayed with all metallic fubftances . '‘ f 
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left difficultly, and only in certain proportions ; and laftly, others appear inca¬ 
pable of uniting in auymanoer,. , i 

On thefe two latter cafes it is very important topbferve, that this property 
which certain metallic matters have of difiblving others in certain proportions 
only, is very capable of Impofing on the operator, and of perfuading him that 
one metal cannot be united-with another, becaufe he fees after the fufion two 
diftinft reguli, while in fa< 5 t there is. a quantity, though frequently a very lmaSl 
one, of one of the metals united wkb the other. This is fimilar to what happens 
in the combination of fpirit of wine with oils, and of water with ether. C he¬ 
rmits believed long that ether was infoluble in water, becaufe when thefe two li¬ 
quors were put in the fame veflrl they conftamly feparated, the ether, being 
greatly the lighter of the, two, riling, upwards, and floating on the furface of the 
water. But the Count de Lauragais, having examined the matter more atten¬ 
tively, and in a truly chemical manner,, demonftrated, in a memoir read at the 
Academy of Sciences, of which he is a member, that ether is really folublc in 
water, but only in a’certain proportion. -See Ether. This being eftablilhed, 
perhaps we Ihould find, if wc were to examine all the mixtures of metallic fu fi¬ 
nances, that thofe which have hitherto been confidered as incapable of union 
are, neverthelefs, very capable of it,'hue only, in certain proportions; and if 
fome are found which cannot by ordinary fbflon.be united, we might ft ill try to 
break their aggregation more compleatly, , and to apply them to each other in 
this condition, as the Count de Tauragais has done with fulphur and fpirit of 
wine. Combination; Composition (Chemicajl). , 

XXXVIII. A L Up E L'S, Chemifts give this name to certain pots or capi¬ 
tals which are open at both the upper and lower ends, and maybe inferted and 
applied above each other, fo that the whole (hall form a pipe or tube more or kfs 
long according to the number'of aludels compofmg it. The aludel which ter¬ 
minates this tube above ought to be cloftd in its upper part, or to have but a 
very final! opening. The tube competed of thefe aludels is nothing but a kind 
of capital or head, whi$h may be enlarged or lengthened at pleafure, and adapt¬ 
ed to a cucurbit. This apparatus is intended to colled and retain dry and vo¬ 
latile^ matters, which may be reduced into flowers by fublimation. It may be 
employed for the preparation of flowers of fulphur, of arlenic, of antimony, of 
benjamin, flee. See Sublimation. See alfo Plates, 

XXXIX. ALUM* Alum is a cryifcallizable fait cornpofed of vitriolic 
acid united with an argillaceous earth This fait has an auftere, iweetifh, and 
ftrongly aftringent tafte; This ftrong tafte proceeds from the ftrength of union 
betwixt the acijdjand its bafe being lefs than in other vitriolic fafts with, earthy 
foies; fqch, for example, as felenites, which has no fenfible tafte. Mr. Beaume 
Jias even obferved, that the acid of ..alum is not exadlly fatu rated; far it is certain 
that it reddens turnfo! and blue paper. 

This fait diflolyres fij/ficieufly wcl l imcald, but in ; much larger quantity in boil¬ 
ing water, (a) It is confequently fufceptible of cryftallization by the evaporation 
and cooling qf the wnier in which it is diflblved. 1 he figure of the cryftals of 

according to the circumifoices - .cancur- 
ring during the %ryfta|Itz«tioh; .* When its folutlon, evaporated to the cryftal- 

“ “ $ i ' J ; . i ' ' ' ' , '«■•<*" ‘ ’ • 1 ‘ ' ' i ‘ • 11 

, . . , 'y, » 1 i | t s j 11 

(a) Neuman fays, that alum requires ten times, and other authors lay requires fourteen 
times, its weight of water to diflblvejt. 
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liztng point, is made to cool flowJy, the {areateft part of Us cryftals are found to 
b; triangular pyramids, whofe four anglestfeem cut off. , Alum retains half its 
weight of water, iii cfyftinizing. ‘ , I \ ''" i 

This great quantity.of water iti the cryftals of alum, together with dts pro¬ 
perty of; greater folubiiity hot water, is the caufethatwhen put in aneafrhen 
or iron vefiel, on a good fire, it enters into a liquefa&ion, whiCh g aduaVly db 
mimfhes as the water evaporates. When it is entirely evaporated, which is not 
foon, the alum,which had fwelied much during this operation, remains dry anti 
friable; it is then called Calcined /Hum. After this evaporation, it may,be again 
clifiblved in water, and cryftallized as before. 

Although the add of alum appears, as its taffe and folubilicy indicare, to be 
left intimately combined with its bafis than the acid'of felenites, yet but a'Very 
fimll quantity of it can be difengaged by the ftrongeft- fire. Mr. GeofFroy put 
Ip me calcined alum into an earthen retort, and expofed it to a moft violent fire 
continued during fix days and fix nights-, and from five pounds of alum thus 
treated he obtained only three ounces of vitriolic acid; although it is certain that 
this fait contains a much greater proportion of acid, as we (hall foon lee. The 
acid thus obtained by diflillation tVcm alum is called Spirit of Ahtm and does 
liot differ from pure vitriolic acid. - 

Alum may be eafily decompofed by fevefal Intermediate fubftances. 

Firft, as the acid of alum is certainly the vitriolic, all* fubftances which have 
a greater affinity than earths to vitriolic acid, are capable of uniting with it, and 
of feparating from it its earthy bails. ; 

Alum, therefore, treated properly with any matter containing phlogifton, may 
be decompofed; its add uniting with it, and forming artificial fulphur. Set 
JicLPHira. 


It is by means of this artificial fulphur, which forms during the calcination of 
alum with any vegetable or animal matter,' that the pyropb&riis of Homberg is 
made, which has the property of burning merely by contact of air. See I?y- 

KOPIIORVS. • * . 

In the fecond place, all faline alkalis are capable ofdecompofing alum. This 
decompofition may be made in the humid way. If then any alkali be added to a 
folution of alum, the liquor immediately becomes turbid and White, and a fedi- 
mcnf. is formed, which is the earth of aluin feparated from its acid by the inter¬ 
vention of alkaline fait. On the other fide, the,new fait formed by the union of 
the acid of alum with the alkali, may be cryftallized by evaporating the litjuor. 
If fixed vegetable alkali was employed for this precipitation, vitriolated tartar is 
formed ; if mineral alkali was employed*' Glaubers fidt b-^|pmed. This de¬ 
compofition of alum is a very convenient method of ptepaiiiJg thefe two falts. 
y. atly, if volatile alkali be employed for this predpitation of tie earth of alum, 
vitriolic ammomacal fait will be formed. “ 

Calcareous earths, and even fome metallic fubftances^ ^»re capable of decom- 
pofing ulum. The former are fo, becaufe their a^^ tS; greater than that of 
the 'argillaceous tteiUkpf '%Huh • with the ; vi.tifbtfekhellatte*V• W’- i&» 

, Stance iron add ziifo* are fo, becaufe of the’flight tdheuph 
, It appears that^-\Mr.Ged^dy;,Was,dthef; firft^^O'difobvbred'thatJfoh^dld ■ 
decompofe alum; ind this hetfidbyIfoinhgalochi in an mm pot, Thi$$*pe- 
riment of Mr. Geoffrey is found in the Memoirs of the Academy of Sciences; 

■* - r *‘‘ \ 
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j.;. ,.^i^Fer^p.t decompofitions of .alum' proves 

lhconteftaJbl^V tne/ari 4 .^f IP, ’iljlt’is the ptire vitriolic and this truth has 

been known a confiderable.time'j but till lately, the nature of the earthy bafts of 
alum was not ■precif$ly;and .For a long time it was con- 

A4et«d by chemiS^s a earth':' A bU.f' accurate experiments have fmce 

j(hewn> that calcareous.united*^ith : ! vitriolfeacid, formed felenites and 
not alum,, which are entirely different ; and that the earth of alum could not <{<*-• 
compofe fal ammonias* nor bfe coiiverted into quicklime, nor had any of the 
diftinguiftiiug properties of calcareous earth.. Thefe experiments, have been 
made by Fott, Margraaf, 'and Baron, , This lafl chemiiV, ftruck with tire dif¬ 
ferences betwixt earth of akrru fnd calcareous earth, and with the refemblance 
betwixt alum and.mpA ytb'idlic, lalts'wirh metallic bafes, has given a Memoir 
to the Academy of Sciences, in which he conjectures that this earth of alum is , 
of metallic nature. ; r. 

On the other fide, there were experiments which prove, that the earth of 
alum was contained in clays.; Mr. Geoffrey and Mr. Hellot had laid, that, by 
digefting clays with vitriolic acid, they had obtained faits of the nature of 
alum., Hellot, having employed a day as an intermediate lubflar.ee in the chf- 
tillation of the ether of Frobenius, perceived that the vitriolic acid of this mix¬ 
ture had deprived the,q!ay of all its argillaceous properties, by talcing from .c an 
earth, which being again feparated from this acid by an alkali, had a 1 ! the pro¬ 
perties of pure clay* 7 See femurs of the Academy for the. year 1 739. Mr. Pott, 
who Quotes in his l*ithogeognoft^ this, experiment of Mr. Heliot, having fath- ' 
fled himfelf with regard to the,properties of the alum Obtained by digefting vi¬ 
triolic acid upon clay, had ; concluded that the earth of alum is of an argillaceous 
nature. See Pott's.JAibagebgHeJia. Mr, Gellert in his Metallurgie Chemiltry, and 
efpec tally Mr. Margraaf, in three differtatians upon alum, had mentioned the 
fame experiments, and had drawn from them the fame condufions. Laltiy, Mr. 
Macquer, in a Memoir read at the Academy in 1762, concerning days and tbsir 
fufibility when joined to calcareous earth , after having quored the above citations, 
which are extracted from that memoir, places the affair beyond doubt, by 
adding his own experiments dnd^bfervat ions to thole already made. I add?* fays 
this qhemiA;, **,*efB«npftie$>/-that having made an accurate examina- 
“ tion of .the properties of the earth of alum, feparated from every acid, I am 
** convinced, by all the proofs to which I have fubmitted it, that it has an entire 
* c and perfect r^tembiance to the pureft clay: that is, to clay perfectly fe pa rated 
“ from yitriolic.ackij|hd^l Tandy matter- I have obferved, that earth of alum, 
‘Vpruperly ;p»|^^,',Aa s aA the argillaceous properties attributed to it by the 
“ , ; *hd«p?^ti'cularly a very binding quality. I hava 

“ that tjm .cji^j^rtX<4)dlcuUly dried, and that it ft tangly re- 

“ taiqs the.idl (^ums~bf' < rn^|i|tire,r By drying, its bulk is ctmfiderably dimi* 

“ .«$■ WLPcq crocked. It receives a polifh, like all 

fat m^:'ASmoQth bddy*' If it, be expofed fuddenly to'Ere 

it‘ decrepitates ftrdngly, and borfts wTtlggreat 
. gmdtialfy toted, and then explled to 

‘has:Acquired.a fljntyhardnefs, 'and that 
“ by this baking i ^|'MMbbtbg. ; .th,thd.f«re it has contra&ed tb one h$If in all its 
« dimenfions. ’ f\C.' ’.. 

” Nbtwitbftanding 
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“ Notwkhftanding thtshardening, and great contra&ion of its fize by fire, 
it is remarkably refra&ory. It refitted the greateft violence of fire that I 
was able to exppfe it ;to-without Ike wing the leaft tendency to melt. Having 
" mixed it Wiih fritts of cryftal-glafs, and different fluxes, fuch 43 fixed alkaline 
falts, nitr,e r borax, glafs of lead, I have found that thefe matters melted and 
vitrified, without making this earth t fo that it has always communicated an 
opacity to all the glafles refulting from thefe mixtures. ' . ' 

“ A very remarkable property of this earth, but which, like the foregoing 
properties, is common to it with days, particularly when very pure, is, that 
“ though its color be very white, yer this whitenefs cannot be preferred: for 
“ when it is moift it greedily abforbs all greafy, and confequently coloring pat- 
“ tides from contiguous bodies. When expofed to moderate fire, it begins to 
♦ “ blacken * then.it becomes more or lefs white, according to the nature of its 
** coloring matter : but to whiten it thus, it ought not to be entirely clofed, but 
" to have a free communication with external air. Laftly, if the fire be en- 
creafed fufficiently to harden well and bake this earth* then in whatever man¬ 
ner, and with whatever attention it may have been prepared, it never fails to 
relume fo much more color as it is heated more intenfely. It takes all fort* 
“ of tints, yellowifh, greenilh r biuifh, grey, brown * and feme 1 have feen be¬ 
come quite black. I have already obfeifved, that the fame thing happens to 
natural days, when well deprived of fand. 

“ This property denotes a very great difpofition in this earth of uniting with 
the principle of inflammability, and of retaining it ftrohgly when once united. 
This may giveoccafion to conjecture that the earths of metals, and thole 
which’are difpofed to metallilation, are efientially of argihaceous nature} and 
this idea adds a new probability to the opinion of Mr. Baron, who, in a me¬ 
moir upon the earth of alum, conjectures that this earth is of metallic nature, 
although not really reducible into metal* at leaft by any proccffes hitherto 
afeertained, and fufficiently known, 

“ However that be, 'it appears well afeertained by the chemical experiments 
quoted above, and by mine, that earth of alum is a pure clay, free from all 
mixture of vitrefciblc earth * and that all natutal clays are mixtures of greater 
or lefs quantities of this pure argillaceous earth, which is capable or com¬ 
bining with vitriolic acid, and of forming with it alum ; and of another fub- 
ftance of different nature, which in its natural ftate cannot combine with vi¬ 
triolic acid, and which Mr. Margraaf cdrilktefs as a true fand, as indeed it 
has the marks of that kind of earth. , , , 

“ From all . this it may be inferred, that in all natural clays there is only this . 
“portion capable of forming alum with a vitriolic acid, wrhiCh is a true argilla- •& 
“ ‘ceo^'a earth* and that the other portionis of a 'i&ajjtng .entirely &$fere«tt.’* 
See Clay* • v' ' • -4'' ■> r ' , . -. ? 

Alum is capable of decomposing nitre and common fait, p conference of> 
the vitriolic acid it contains^ ...The nitrous ajftd marine'^tdi.'TOay e&^iie.;ab.v,' 
taine<|rfnore pure by means of alum than of an# other : r 
Xtlrne alum wfafeh is in commerce.is eietra&jed ..by 
feveral pyritous, ear&y, or ftony matters, containing tlub.^ltriokNs-iKkt...the 
earth protiff for forming thisialfc . .? ■ -. ■>' ■■ ’• " 

. ^ ' b : •. The 
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. ■ ^he^p^rftcs‘'Or'|jyt!tb&f tete«ft‘^^'’',whi«&h; :; ala<n is extraded, ought-to have 
4ffictihgfeedin open.'aby'of toin the fere, to aJlo^ tne vitriolic 
add of*the fulphur y^hich W^ljg^ge-iifelfi This acid meeting In 

the {tyrtasiffeB^thtf aM*^il|li^ce|br^ > ea|tTO.'^tsaf®(r ; . cities in fad there 

■ combine wkh |t ihd fh|t ! &lts extracted by lixiviation* 

evaporation, and'cry^liiiafioh^ as is praCiAtifed for ali ra}ts. Much of thefe py¬ 
rites or pyritous ftoties^fnfrii^ng atom are foundiw Sweden, England, Ger¬ 
many, and France, and they are worked by the general proceffes we have men. 
tioned. But to have a clear idea of what paffes in thefe operations, it is necef- 
iary to know pyrites, and its nature ; for which reafon fee the word Pyrites. 

XL. ROCK-ALUM. The alum which is extra&ed from pyritous mi¬ 
neral matters isfeldom very putt?, on recount of the vitriolic metallic fubftances 
always contained in py rites. I have examined manyi&f thefe alums, and by the 
proofs made of them, 1 -have found that they always contained a greater or lei's 
quantity of martial vitriol. This alum is in commerce called rock-alum, becaufe 
much of iuis extraded from pyritous rocks or ftones. It appears that the names 
Ice-alum and Rock-alum are fynommous and confounded in commerce, becaufe 
there is no difference in the price. Frequently thefe alums, which are in great 
maffes, like ftones, (which mayalfo have contributed to the name Rock-alum) 
have , a redcfilh tinge. Thefe are the impufeff, and contain molt martial 
vitrio). 

A large quantity of pure alum is extracted from the neighbourhood of Puz- 
zoli, near Naples, at a place called See Sulphur. 

The Abbe Nollet, Who Vifited this place, and examined the works efta- 
blifhed there, fays, in the Memoirs of the Academy, that the matter from 
f which the alum is extracted, is_ an tiarth fimildr in its coniiftence and color to 
the marl#found in the fame plain. I have examined,this earth, and have found 
that it has the appearance, artd nearly the confiftence of white marie : but it 
differs effemially from marie in not effervefeing with nitrous acid. 

Caldrons Of lead, feet and a half in diameter, and as much in depth, 
are filled with this earth or ftpne to three quarters of their contents. Thefe 
caldrons ate funk fo as to be almoft on a level with the ground under a 
great (hed, at about the diftance of four hundred paces from the fulphur 
furnaces. Water is thrown imp each caldron, till it riles three or four 
inches above'the earth. The natural , heat of the ground of this place is fuf- 
ficient to heat the matter, as k makes Mr. Reaumur’s Thermometer rife thirty- 
feven degrees and a half above the freezing point : and thus fuel i? fpared. 
By means of this ion, lays the Abbe Nollet, the faline part is di&ngaged 
from' the earth, aha rifefc to the furface, whence large cryftals are ex traded. 
The alum in this date* is mixed with much impurities. It is carried to,a 
building at the entry into the Sol&tara, and it is di Halved with hot water in a 
grjfat :ftofi4'ViB'^reJ^4apcd 'iik'e'4'funnel. . The alum is there cryllallized again 
by the heat ©hjly of die ground*, and becomes purer. 

PL U M E L‘ 0 M. ? This name is given to two very different 
fUmi:A4ces, Otie is a Wati^r^truly fat^he, which faftes and diffolves in water 
like alum, and cryftalKzes in form of feathers.' . This kind of alum, which is. 
native, is found cryftailized in -grottos where alumihous mineral waters pafs. 
Mr. Tournefort obferved it in his voyage into the Levant. It is rare, and not 
•> ... found 
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found in commerce. The other matter to which the name of plume-alum 
has been verjr improperly given, is nothing elfe than a friable amianthus or 
ajlcfus. (b) * - 

XLII. ROMAN ALUM. In the territory of Civira Vecchia, about 
fourteen leagues from Rome, is found a hard ftone whence a.great deal of very 
line* and pure alum is extra&ed. The place whfre this ftone is found and ma- 
nufaftured, is called Aluminera della Tolja. This Hone, which is neither pyritous 
nor calcareous, is manufactured by calcining it, as limeftone is, for twelve or four¬ 
teen hours, after having broken it in pieces. This ft one thus calcined is laid in 
fcveral heaps upon places furrounded by ditches filled with water. It is 
fprinkled with this water three or‘ four times each day, fo** forty days, o>- tiil 
the ca’cined ftone enters into a kind of effervescence, and is cov^n! .. Jv a 
rcduilli efflorefcence. Then the ftones are boiled with wate. . d.i .u uj 
diffolve all the alum which is formed, and the wate** is then cvapjruted <■ the 
point of cryftallization. This water is made to Oqa quue hoi into oaken 
veffels, where, by cooling, a great quantity of irregular cryftals are i n u\! oi 
a pale reddifh tinge. In this Rate the Roman alum is fold. It is aot i , large 
maffes like rock-alum, but in lumps of the fize of almonds, nuts, o eggs, 
This alum is alfo mixed with much reddifh duft. £ have carefully examined 
the purity of Roman alum, and 1 have found it to exceed much the purity oi 
jock-alum. It contains no metallic or vitriolic matters and is therefore pre¬ 
ferred for certain dyes, the beauty of which is hurt by the fmalleft quantity 
of martial vitriol. Its price aifo is greater than that of rock-alum, (r) 

Alum is very uleful in feveral art*, and chiefly in dying, to which it is 
eflentially neceffary, as it heightens the intenfity and luftre of moft colors. 
It is even abfolutely neceflary to give folidity to all thoie colors which refide 
in gummy fubftances. Without alum, theft dyes would be only*confuftd 
itains, which might be wafhed out by water. See Dying. 

Alum is an aftriogent drug of powerful efficacy ; consequently h i.» proper 
for difeales where the principal indications are to fortify and conftringe, as 


(b) Alum is fometirnes found native with 
a lanuginous or plumofe appearance, and it 
is then cillcd flume alum. It is probably 
formed by the dccompofilion of pyrites, or 
forne compound containing fulphur, and 
clay, by the difiipatioa of the nhlogilfon 
ot thu f ,lphur, the vitriolic acin is difen- 
gigcd, and unites with the argillaceous 
canh. fornting alum. 

5'he name flume-alum is alfo frequently 
r - cn to\£lrlated {rone of the afbcftus kimi, 
called alfo falfe afbeflut. Ste AsbksTus. 

*■ Uftly, thrs name is given by Bafil Vaten- 
tine, and other alchemical authors, to a 
compound formed of arfentc united with 
vitriolic acid. 

(c) A rernarkiibSe circumftance attends 
the cry ft affixation of ulutn> namely, thilt good 


cryftals of this faltcanno*- be” formed, unlefs 
an alkaline lixivium >r mine be added to 
the lixivium of ..him when frt to cry If a! live. 
Chcmifts fuppofed that by adding thcic al¬ 
kaline matters, fame metallic or impure 
earthy fhbftance which prevented the cry¬ 
ftallization was precipitated ; but Mr, Mar- 
graaf found by experiments that he could 
not form good cryftal# % combining vitrio¬ 
lic acid with earth of alum, with, calcined 
*lum, or whH clay, unlefs he added a lixi¬ 
vium of fixed or volatile alkali, or urine. 
He fuppofes that. thefe alkaline Itxiviums 
produce their effeift either by engaging a 
iuperabundant acid, or, feme grealy matter 
which prevents the eryftallizatiofi.. •, 

■ 'l i-Sn ■ ■ ' - , i'. 
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for immoderate menftrual and lochial difcharges, lofTcs of blood, fiuor aibus, 
diarrheas, hemorrhages, vomitings of blood, and even fome kinds of hemop- 
toes. But it is neceffary to obferve on the fubjed of this remedy, and even of 
all other aftringents, that they ought only to be. prefcribed by intelligent 
phyficians, who can diftingmflfc*whether or pot the/e difeafes proceed from or 
ftrc accompanied with inflammation, or too,great plenitude ; for in thefe cafes, 
alb inoents, fo far from being ufeful, mull: be permcfousj and increafe the caufe 
ot the evil. Alum is improper in thefe maladies, but when it. is evident that 
they proceed from a mere relaxation* or frdm a rupture of the veficls : in 
thUi* cafes it has excellent effeds. 


/ alum is one of the ibongeft aftringents, apdas it is even fomewlut cnuflic, 
icvf. %] ;»'*'•!! yM.i phyiimns, as Mr. Cartheuler, and Mr. Baron, in his Notes 
L-n<c /s uhemiftry prohibit the internal ufe of it *, notwithftandtng-which 
i- u ' ’-y uav tiled luce 5 •{'•lully in the above-mentioned cafes. However, it h 



it ma nc given cun r aione, or joined with other aitntngenfc 
cines, according to t;.c partiqular indications. 

Alum being fufcepLible of decompofition by all alkaline and calcareous mat¬ 
ters, it muft iiot be mixed with thefe fubftances, when intended to aft as an 
aflringent. Alum is often ufed externally ; it conflringes and fortifies conftder. 
ably the parts to which it is applied : coniequently it is an efficacious repel¬ 
lent, and is ufeful in collyriums and in aftringerit gargarilms. When calcined, 
is powder is Iprinkted on fofc and fungous flefli, which prevents the cicatrila- 
tlon of ulter.s, Ir at form thtir moifture, dries and confumes them. 

XLill. ALUMINOUS. Whatever contains alum, or partakes of 
the nature of inf fait is called aluminous. 

XL 1 V - ALL A NET. ( 4 ) 

XlA r . ALMONDS, (e) 

XLVf. ALOES, (f) 

XLVII. ALTHEA, (g) 


(d) Alka-njet. The ct ■ iical part of the 
rout o‘ this plant, wjjich is a kind of. JBu- 
ginfs, contains a red colorific matter, capable 
of being extracted by oils, by wax, and by 
fpirit of wine. Wax thus colored, applied 
to warm marble, leaves * red ftain. 

(c) "At- monos, ftveet and bitter* contain 
an exprd&bte oil and farinaceous earth. The 
bitter f .-rt of bitter almonds is not exprefled 
with thpp'otl, but may be diflblved by dige- 
ilion in aqueous and in fpirttuous liquors, and 
with thefe n|»#y bediftilled. Waters d&Uted 
from bitter almonds, or from moft other bit¬ 
ter vegetables, fruits, and flowers, which 
have a-fimilar flavor to them, are poifonous 
to birds, to fome animals, and have fome- 
times been fo to men. 

* (f) Aloes is an infpiffated bitter juice 
extradhd/cpin the leaves of a plant of the 


fame name. It is partly gtrmmy, and pardv 
refinous ; and the gum and refin are fo well 
mixed together, that moil of the juice is 
foluble either in aqueous or fpirijtuous mcn- 
ftruums. 

(g) Althea, or Marfo+mallsw. Two 
ounces of the root of althea yielded, with 
water, ten drams and fifty grains of mucila¬ 
ginous extfaA; and afterwards, with fpirir, 
tyrty-one grains of refin. The fame quan¬ 
tity of that root treated fir ft with fpiritgtve 
fix drams of a refinous extract, a conftdera- 
ble part of the mucilage dijFoJving in that 
nicnfkuum along with the refin., The re¬ 
mainder boiled in water gave .five drams and 
forty-eight grains of pure mucilage. The 
indiilbluble earthy part was one-fourth, part 
of the root, and one half of the leaves of 
althea, Neuman. 


XL VIII. 
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JCLVIII, AMALGAM. This word is applied to the allays of metallic 
matter*, with mercury. 

Mercury being a metallic fubfi.mce cannot contrail any union with earthy 
matters, not even with the earths of metals, when deprived of their phlogifton, 
and their metallic form. Rut it is capable of Being allayed more or lels eafily 
with almoft all metallic fubfhmces, # 

As mercury is habitually fluid, as ir ought to be confidered as a metal 
perpetually in fufion, and as it is fufficicnr for mod combinations that one 
of the two bodies that are to be combined be fluid, it follows rhat without 
the help of heat, mercury may be amalgamated wirh many metallic fubttanccs. 
'Ihere me tvo methods generally tiled of making amalgamas. The full is 
met el" by trituration, and without heat. The fecond is by fufiqg the metal 
which ro be amalgamated, and by adding to it, when fuled, the intended 
qu inotv of n t ri ury. k 

Mi rals, by their union with meicury, become friable and capable of being 
pulv.i z‘d, when the mercury is ordv in (mail quantity. * But when the mer- 
tui y h added in larger quantise , the metals are by it reduced to kinds of 
juflc, which has no duftility nor tenacity. 

Of all metals, gold has the greateft affinity to mercury, and unites with it 
moll eifily, JKor this purpole nothing more is requifite than that the mercury 
ihould be (lightly nibbed on a piece of gold, or that it remain fume time in 
a golden vtflcl. 1 he futface of the gold which, has touched the mercury 
htfomes white as diver* and if the gold is thin, its confidence is deflroyed in 
rh it pkice, fo thit it very eafily breaks. Rut the amalgamation of meicury with 
p >IJ is condderablv .federated by dividing the gold into very (mail parts or 
my thin plates. All metals ought to be fo divided, when they me to be 
amalgamated by triruiation without fufion or heat, (b) 

SiL'i i may be amalgamated nearly in the fame manner as gold. Mr. 
('* flej t has obferved a Angular and it markable phenomenon in this amalgam, 
which i>, that its fpecilic gravity is not only great.* than the intermediate 
fpeuftc gravity of the mercury and of the filver, but that it is even greater 
than the fpecific gravity of mercury, although filver be greatly lighter. See 
find Mcrcury, 

Mr. Gcllert afeertained this fa&, not only by obferving that the amalgam 
of filver links to the bottom of a vdlel containing meflbury, but alfo by the 
c'a\<u i.y Jroflatical c-vpcr! went . See bu M>taUurgic Cbimijlry, Tom, T. 

1 u.‘ amalgams of gold and fHvcr* and patticularly the firfl:, are much ufed 
i'o- tne feparation of thefe two metals from their ores, or rather from the earthy 

(> } As rn amalgam of gold is much ufed citry is fo large that the rnaft i* J|$yf when 
1 i* l.tm^mvtaU, we (hall mention :hu the cold, thi fuperflttOUs fandt ltmfywe (epa- 
I«i iu . oi a in* of that metal tn.iy be more rated by paiung ft tl rou^h foft leather: this 
«4 i 1 , • p neatly ain.il floated t>y applying contain* a vet y fmall ponton of gold, Thi 
t’> a i wl ho. to t. e mercury, which ought remaining amalgam has the confident}* of 
Jib to b» pitutKiil/ hcUfJ till it begins to butter, and contains about on|t ^artof mcr- 
jiji.l <\ *>nd by flu rinse the n ixture with an cury to two parts of gold* but *s nearly as 
non ind till the aolti diLpp which will white as filver. 
be vuy foon* v» hen the quantity of met- 

and 



A M A 75 

and ftony masters with which they are mixed. See Ores of Gold, and of 
Silver. Thele amalgams are alfo wied far fome kinds of gilding and fihtting. 
See thefe two words. The amalgam of iilver is alfo employed for the Arfor 
Diant, See Arbor Dianne. 

The amalgamation of all metals with mercury is much facilitated by heat. 
But the amalgamation of thole metals which unite difficultly with mercury can¬ 
not be effected without heat. Tor this purpofe, the mercury ought to be 
heated till it begins to rile in vapors j and the metals of difficult fuhon, .which 
we fuppofe to have‘been previou^y divided info fmalt parts, ought to be made 
red by fire, and quickly triturated with the hot mercury. As to the metals 
which’ melt before they become red, fuch as tin and lead, it as diffident to melt 
them, aiujUp throw the mercury upon them, ftirring a little the mixture : and 
thus the ^nllgam is made in an infiant. 

It would be very /mprudent to melt metals which require a great heat for 
their fufion, as copper, for inftance, and to. add mercury to this melted metal, 
with an intention to, make an amalgam i becaule not only the greatert part of 
the mercury, would be diffipated in vapors before 'it could be united to the 
metal, but alfo becaufe there would be great danger of explofton from the 
mercury, which being a rarefiafcle and volatile body, is capable, like all fuck 
bodies, of producing this efFeft, when they are fucldenly expofed to too great 
heat. 

Mercury amalgamates difficultly with copper, more difficultly with regulus of 
antimony, not at all with iron (j), nor, as Mr. Gellert lays, with cobalt. 
But with all the other metals and feini-metals it may be eafily amalgamated. 

The amalgarp of mercury with tin is much uled for covering one of the 
furfaces of mirrors, and thus rendering them capable of reprefenting images 
more fenfibly and perfe&ly. *SV<? Tinning ef Looking-Glasses. This amalgam 
is alfo uled for the preparation of mercury-balls, intended to purify water. 

Balls (Mercury). 

Bifmuth when amalgamated with mercury has the Angular property of lb 
attenuating lead added to this amalgam, that a great part of this metal may 
be pafied through leather along with the mercury. Mr. Cramer advifes, in 
order to make this experiment fucceed.to melt the lead firft with the bifmuth, 
and to this mixture to add the mercury. He further fays, that if this amalgam 
be digefted feveral da$s, the bifmuth will be feparated, and will leave the atte¬ 
nuated lead united to the mCtcpry, 

Regulus of antimony can, as was faid above, very difficultly, be united with 
mercury. Mr. Getyert fays, that to make this amalgam fuccml, the regulus 
ought to be put into hot mercury, and the whole covered with water. But 
that when the regulus of. antimony has been prepared, by means of iron, or an 
alkaline earth, this, amalgam may be made much better, fo that the regulus 
fhall not ieparate, after ftanding fbme timje, from the mercury, as it ufuaily does. 

.■* ■■ ’’ - ■ 

■• k (if Dr. Lewis obfarves, that mercury ad- during feme days. This experiment did 
Heres to, and coats the ends of iron peftles n- t fucceed with me. Hence he infers, that 
ufed for, the trituration of amalgams, and mercury Is not incapable of abting upon 
that a plate of tough ifOn mhy hei aWnt^tied iron# 

brittle by keeping it immerfed in mercury 

- - JL. 2 ; The 
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The affinities of metallic fubftances with mercury ate placed, according to Mr. 
Geoffrey, in the, following order : gold, filver, lead, copper, zinc, regulus of 
antimony., , » '/ '■ 

According to Mr, Gellert’s table, they a^e, gold, filver, bifmuth, 2 inc, tin, 
lead, copper, regulus of antimony. . • 

As the amalgams, of mercury are true allays of metallic fubftances, aH the 
general properties of allays are applicable to them. See Allay. 

XLIX. AMBER. See Bitumi n. 

L. AM11ERGRISE, Is a iubffcince of a grey color, which mofl: 
chemifts and naturalifts have claffed amongft bitumens, rather from its proper¬ 
ties and the principles j.t yields by diftillation, than from any certain knowledge 
of its origin. For it does not appear that any truly fofill ambergi^^s'known, 
and that any is found in commerce, but what is procured from^wfe Indian 
fcas upon which it floats; in the neighbourhood of the Molucca iflands. 

Mr. Cartheufer thinks that ambergife ought certainly to be confidered as a 
bitumen y and he is determined to this opinion from the arialyfes made of it 
by fcveral chemifts, and particularly by Neuman. From which analytes 1 it 
appears/that the fame principles were obtained from ambergrife as from amber, 
that is to fay, phlegm, a volatile acid, partly fluid and partly folid, oil, and a 
Ft tie coaly matter. 

Betides, ambergrife is nearly as difficultly fbluble as amber and other bitu¬ 
mens in different menftruums : but it differs from amber in this, that It is much 
fofter, is not.fmooth, nor is capable of taking'a polifii. Further, it is not 
tranfparent, and is capable of fufior). The heat of the hands a’oric i;s fufficient 
to foften it like wax. It alio leaves much left coaly refidmim than amber, after 
diftillation. All thefe properties denote that ambergrife is much more oily 
than amber. 


The agreeable .fmell of ambergrife renders it ufeful in perfumes. Mufk 
however is always joined with it, or ftibftituted for it 5 nor becaufe mufk is 
cheaper, for it allb is very dear, but becaufe its fmell is greatly ftronger, and 
goes farther in the preparation of perfumes. 

Ambergrife is allb ufeful in medicine. It has the feme general virtues as all 
the odoriferous fubftances, from the ipirkus reftor or highly attenuated and 
volatile oil, which is the. principle of their fmell. It enters into the compofirion 
of many cordiai, fudorific, and, alexiterial waters. It is aBo faid to be a venereal 
ftimulant. But its chief virtue confifts in its a^pfpatjrtodid and feda ive qualities 
ffmilar to tliofe of mufk and caftor, and m its power of relieving certain hvfte- 
ricai, convulfivc, and other nervous affections, ft may be taken Inwardly from 
half a grain to ten or twelve grains or more. For, as to- doles, there can be 
no fixed rules about remedies and difeafesof the^-kis|c!4 v v'iv r r 

£*{*. A M M ONI A C' (S A L T)» ; , All rteuiiralv^tii. compofed of. any 
acid faturated with vplatil? a%«li, may joe But qie haipe 

n # .. « _ * . _' *' i*._'f'W'.* _ -it.. ’ ■.. _.1 V* iu. A 


ammoniacal faliis ire fpecified by particular epithets,'as pitrMc 

witrsta ammoniacatfalt, 1 ' fell j&i&ffively 

■Of «hefe,fevfral/aits.. ' *\I ", V.‘.:V\ ''•Tj. ‘ V 

K t All ammbniafcal ifalts have the gedefal jk 6 peftie£ dftieutril felts, dbho|)dfed 
•f acids and alkalis. But they differ from the neutral falts whofe»bafes are 

fixed 
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fixed alkalis, by their more pungent tafte, which proceeds from the Ie& 
adhefion of acids in general widivolatUe alkali than with fixed alkali j in the 
lecond place, by their lefs fixity, all the ammoniacal falts being femi-volatile, 
that is, capable of fubliming to a certain height, when expofed to a ftrong 
enough fire. This property proceeds from the volatility of their alkaline 
bales. La&lyf ammoniacal falts^are fufceptible of decompofition by many 
lub(Vances not capable„of producing the fame effect on neutral falts whole bales 
are fixed alkali j as we fliall fee by a more particular examination of the pro¬ 
perties of thefe falts. 

1 he moft generally knpwti and uied ammoniacal fait is that which contains the 
acid of common fair, This'fait, when very pure, is very white, femitranfparent, 
capable of forming feather dike cryftals, or of fubliming in cJofe veficls into a 
compact #riated hiafs, 

This fait is* eafily foluble in water. It* dellquiates into a liquor when expofed 
lome time to a moijft air. It is. one of the falts which produce the moft cold 
^during its folution in water. This generation of cold is ia much as to fink the 
thermometer eighteen or twenty degrees, and even, more, according to the tem¬ 
perature of the atmpfphere. It appears that the hotter this temperature is, the 
greater cold is generated, which proceeds from the greater and quicker folebility 
of this fait in. warm than in cold water. Mr. Gellert \Metclhirgic Chemijiry t 
tom. i .}, lays, that if any gum or refib be boiled in water impregnated wirh fal 
ammoniac, .thele fuhftances wilt be diflblved in it. It is not furpnzing that gums 
fhould be thus difiolved, confkkring that water is their proper menftruum, But 
as pure water does not at all. attack refins, their folution in:Mr. Gellert’s experi¬ 
ment muft proceed from thc falammoniac. 

Sal ammoniac cannot be decompofed merely by the action of fire in dole vef- 
fels { becauic it then entirely Tumimefe, as we haVe already obferved. To de- 
compofe it therefore, we muft employ fome intermediate fubftancc capable of 
difengaging either its acid or its alkali. 

The acids having, their levcral affinities, the fame relations to volatile al¬ 
kali as they have to fixed alkali, (Sec Alkali Volatile) it follows that fat am¬ 
moniac ought to furnilh the fame phenomena of decompofition by the vitriolic 
and nitrous acids, as commpn.falt docs. Thefe two acids then are capable of de- 
compofing hi ammoniac, by feparating its acid, which pafies alone in diftillation, 
and r>y uniting themlelves with the volatile alkali, with which the firft forms a 
vitriolic ammoniacal lalt* and the fecond a nitrous 1 ammoniacal lalt. 

It is proper to obferve upon the decompofition of iai ammoniac by nitrous 
acid, i . That th^ marine $cid does not rife fiftgly in diftillation, but is always ac¬ 
companied with si good deal, of pitrousacid, which riles in cogfequence of its 
volatility, and, together with the‘tparine acid difengaged from the lal ammoniac, 
forms m 2. in this* operation great management, ftowneis, 

, and precautions are neceflary, particularly if fmoking fptrit of nitre be employed; 
hfpaufc the vapors which pais are more exparifibie, and lefs condenfible than the 
ph?e vapors or the nitrous ot ’of the maribe acids, which difierence undoubtedly 
proceeds from, the rea&ioh of. ,tbcie two acids upon each other. 3 , That it is 
y very nccdjary to apehd carefully to the fins tqWards the end of the !diftillatkm, 
amd when the matter remaining lit the retort begins to be dry •, becauie ir is a 
nitrous ammoniacal fait, which has. the property of debating alone, and wuh 
• lud* 
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link* heat. Prudfence therefore requires rhat the diftillation he not pufbed to.per- 
drynefs. There is Scarcely any operation in chenriifcry fo liable to an explofion 
as this is. See Ammoniac (Nitrous Sal). 

Sal ammoniac is aMo capable of decompofmon by many fubftances, which, by 
uniting with-its acid, fet at liberty its volatile alkali. 

, Thele fufeCtafiees are calcareous earths, quicklime, ftxedalkalis/and metallic 
matters. Theraoft: eflential phenomena which mis fait exhibits, when, treated' by 
theft? dsfierem matters, are the following: ' 

If pow dered fal ammoniac be mixed with twice its weight of any calcareous 
earth, of chalk for example, alfo powdorcd„ and the mixture be diftifled with 
a proper apparatus, {See Distillation) a large quantity of volatile alkali will 
pais into the receiver, in a concrete form, very white and very beautiful, lining 
all the infide of the receiver ; and when the operation is over, we (ball find in the 
retort a mafs containing all the acid of the fa} ammoniac, engaged and retained in 
the calcareous earthif confequendy this caput mortuum be lixiviated, in order 
to diffolve all its fa lane part, we Ihall find that this lixjvium is impregnated with 
much marine lalt with earthy bafts. See for the properties of this fait Acid 
(Mar in*e k and Salt (Marine) with Earthy Basis,., 

Trt this operation a true, (lecompofttion happens of the fal ammoniac by the 
intervention of the calcareous earth. Mr. Dunamel leems to have been the firfl 
who difcovered and publiihed this decompolition. He hasobfarved, tjiar,the vo¬ 
latile alkali of the fal ammoniac, when it difengages^itfelf in this operation, car¬ 
ries off with it a part of the calcareous earth. We fhall foon fee that it alfo carries 
oft’ part of other ftibftaoces employed to difengage it- 

Mr. Beau me, who has ftnce repeated this experiment with his nfual accuracy, and 
in great quantities, has obferved, that a quantity of volatile alkali may be obtained 
by this diftiUation equal in weight to the fal ammoniac employed, afcho* it be cer¬ 
tain, that there is nearly as much marine acid as volatile alkali confined in faj 
ammoniac, (k) \ ■ 

'l his Hilt treated with quicklime is ft ill more cafily deepmpofed than with un- 
calcined calcareous earth. To make this decompolition,. and to obtain the vo- 
Utile alkali, powdered fal ammoniac muft be quickly mixed with twice its 
v; eight of quicklime, flaked by expofure to air, and the mixture muff be quick¬ 
ly put into a great ftone-ware retort, to which a receiver muft be immediately 

{k) Mr. Duhamcl and other authors have have an infi&hee of what our author calls 
attributed this, great eucreafe of weightgdln- dtfttbU affinity’y {Set Awnitv i the acid of 
cd by vol. dk alkali, during its kp&tadon the W ammoniac eouibinliig with tne earthy- 
from * he marine acid in the decompofitum of ‘ fart of the chalk, or w!m the faiipe part of 
fal ammoniac, by intervention of chalk, or the mild alkali, and the volatile Alkali of fal 
otlv-T' mild - calcareous earth, or mild fixed ammoniac combining at the fame time with, 
aik u> pan of the fubftance of die earth, the fixable air of the chalk, or of the 4 mild 
< r alkali, being carried along with the aikaii, Thft this addition of fixable .;wf 
volatile alkali. The fubftanejs which vote* the volatile alkali ^ ftH^cknt to ren^ its 
tile aikaii docs receive from thefc interme- weight equal to that of the fstj ammoniac 
diate mattas is not, as tht'k authors Have employed, appear! from Mr. Cave»di|h*a 
fuppokd, earthy, or alkaline, but is-the fix- experiments. Which fheW, that more than 
able air which is kp<ii ated from them, when half of the Weight of mild volatile alkali is 
they combine-with tne acid of the fal am- fixable air. See Am (FixAbet), and Al- 
tuoniac. In d|is operation, therefore, we kali (Volatile). 

“ . luted 
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hi ted, Fee Dfvr illation, The aft ion of the quicklime upon the fal atrimo. 
niac is lb quick, that a good deal ofWoI^tile alkali is difcngagcd as Jbon as the 
two matters are mixed together, which obliges the pppratjor to take care not to 
expofe himfelf to breathe the "yap Ora, ''tlhe heat .itouft at£b be attended to in this 
distillation, particularly at thcbeglnning* becaufe then it is performed aimed: 
without life. - \ s / • 

It is very remarkable that volatile alkali, obtained by intervention of quick¬ 
lime, never is, nor can be, in a concrete form,- by any method. It is always 
liquid, and is called volatile fpirit of fal 'ammoniac. It is evident that it is by 
means of the water contained ih a large quantity in. the flaked lime, and in which 
the volatile alkali is diffolVed, that it thus appears in a liquid ftate, but it is cur 
tain that this faline matter lb ibrongly adheres to this water, that it cannot be fepa- 
rated without feme intermediate fubfiance; and that* on the other fide, thb fame 
water is fo neceffary to its Reparation from the marine.-acid by the intervention 
of the lime, that Mr. Du Hamel could not obtain volatile alkali- by trying to c’.c- 
* compofe fal ammoniac with quicklime in the ilate it is in when newly calcined, 
and iliil'hot from the kiln, and consequently perfectly dry. (1) 

This volatile alkali, although it be difFufed in much,water, is ftili more a £\hc 
and more penetrating than that which is obtained by the intervention of other 
Jubilances in a dry and concrete date. Mr. Beaume Has obferved, that the vola¬ 
tile fpirit! Of fal ammoniac made with quicklime, when poured into a foUnion of 
any (alt with earthy bafis, does not produce the-fame effects as the fame alkali of 
fal ammoniac which has been difengaged by calcareous earths or fixed alkalis, and 
which may always be procured in a concrete (late; as this latter volatile alkali 
eafily decompofes thefe lairs with earthy bales, and occafions a copious white pre¬ 
cipitate to Rail from their folutions, while the former does not appear to produce 
any effedt, but only occafions a'very light whitilh cloud, (m) 

Thefe differences prove that a lingular alteration is produced upon volatile al¬ 
kali by quicklime; and this alteration is probably caufed by the qu'ckiime de¬ 
priving it of part of-its* In flammable principle by help of which it leans cryli.nl- 
lizable, and confequently by a pardal dccompofition of it. Another phenome¬ 
non, nolefsimportant, fupports this opinion; which is, that if volatile fpirir of 
fal -ammoniac"be ‘frbquehtly diftilled from new quicklime each time, we may eafily 
perceive, that there is a confiderable quantity of it entirely dccompofcd by cads 

(/) The volatile alkali obtained by this refpeft; that in this proccfs the volatile al~ 
proceis is cauflic or uncomb;tied With fix* kali receives Water, and in the former it 
able air, and is therefore, as. we have obfer- receives fixable air, from the calcareous 
ved under the article Vot Afi'icti AtKAtt, earth. ' ■ 

always fn a liquid fiate* This, liquid volatile • . ,.•(«) Caufiic or uhcotnbrned volatile alkfii 
alkali may alfo be obtained by employing' does not .precipitate esflcartbus earths -from 
cauftic fixed, alkali .iqftead of thy ^uioktime, acids; becaufe its power of combination with 
From Mr. Buhah^s - aqids does not jfeem to be itrosger than that 

in thfc text, by Which he,found Btifuaforita Of tiiofe earths ‘ Hut mild volatile alkali aits 
'afftmi cquld nA pe rt&tkirlld ih.ibis pfpcefsj upon falts with bafts! of calcareous earth, by 
■ 'utiljfcfs waiter was combined.Wilh : '','tJis^cju'ick:-., what' 6'ur amhpr trails double'affinity ; that 
lime* it appears prob&bb* that thisbperapon is* its- jfital'i'p'e' fiart* combines with the acid 
. alfo is an in{lance*"oFdoiible affini;ty, aiid cIiF- , dftbofe fairs, while its fixabb air combines 
bring only from the farther opaation/in thie yri$i the calcareous earth* 

w d > fl.il.'atlon*. 
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diftillation; and that, on the other fide, if, as Mr. Duhamel did, we lixiviate 
quicklime in a large quantity of water, till it makes no longer cream of 
lime, nor has the properties of quicklime; and if the lime thus decakined, 
and reduced to the ftate of mere calcareous egrrh, be employed for the dccornpu- 
fition of fal ammoniac, wefhall then obtain a concrete volatile alkali, as if a cal¬ 
careous earth had been uled, which had never been calcined. Sie Quick¬ 
lime. (n) 

When fal ammoniac is decompofcd by the intervention of quicklime, in the 
retort is found a faline earthy matter; that is, a part o£ the quicklime above what 
was necefiary for the dccompofition, and another part faLurated with the acid of 
fal ammoniac, and forming a fort of ka-fait with earthy bafis, which feems to be 
fimilar to that fait formed by uniting marine acid with an unralcinedca'eareous 
earth, but which ought to differ from it in many refpe&s, and particularly by a 
ftronger adhefion of the acid to the quicklime, (o) This fait, when dry, is called 
improperly fixed fal ammoniac , and when deliquiated into a liquor, it is called oil 
of lime, or liquid fbell. 

Fixed alkali, either vegetable or mineral, eafily decompoles fal ammoniac, and 
feparates from it by diftillation the volatile alkali in a concrete Hate, if there be¬ 
little or no water in thefe matters: but if thefe matters contain water, or if water 
be defignedly added, the alkali, which is more volatile than the water, pafles 
iirft, partly in a concrete Hate, then the water which riles difiolves it wholly or 
partly, according to the quantity of water, and it is thus reduced to a liquid 
Hate. Mr. Duhamel oblervcs, that in this diftillation alfo the volatile alkali 
carries off with it a portion of the fixed alkali which is employed to difengage 

if * (?) . 

The fait remaining in the retort after this diftillation is common fait, entirely 
fimilar to ordinary fca-Jalt, if the fixed alkali employed was the mineral alkali; 
and fimilar to regenerated fea-fait, or fait of Sylvius, if the vegetable fixed alkali 
was employed. See Salt (Commok;. 

Moft met:; lie Jubilances aho act u^on fal ammonia*, and are capable of de- 
compofing it. 

Silver, copper, iron, tin", lead, and mercury, well mixed with this fair, and 
diftiikd together, difengage its volatile alkali. The femimetals alio produce the 
lame effect. After the rii(filialion is fniifhed, the metal is found combined with 
the acid of fal ammoniac. This filver becomes luna cornea , and lead becomes 
■plumlam comeum. In this manner Mr. Margraaf prepared his plumbum corneum 
wh ch he employed in his operation for pholphorus. See Plumbum Corneum $ 
:md Phosphorus. 

■\ remarkable thing occurs in this dccompofition of fal ammoniac by lead, for 
which Mr. Margraaf requires a calx of lead, fuch as minium, rather than lead 

* ♦ * » 

(») Mr. Duhatnd evidently reduced bis fame as the fait.forrhedI by unking marine 
quicklime to mild calcareous earth, that is, acid with uncalciired calcareous, earth -, for 
combined it with fixable air; we need not, the acid, uniting with uncafcioed calcareous 
therefore, wonder that the volatile alkali earth, deprives it of Us fixable air,, fthd ie- 

vhich he obtained was alfo mild, or com- duces it to the fame Hate as the calcined 

bined with that air. earth, or quicklime is in. 

(c) The f.Jt formed by decompofmg fal {p) See the note (/). 

ammoniac with quicklime is precilely the 

'm • itklf 
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ftfclf, for the convenicncy of the mixture; which is, that the volatile alkali 
which palles over in the diftillation, altho’ very ftrong and much dephiegmated, 
is always in a liquid or fluor ftate, whi<?h f^ews, tliat upon this occafion, as in 
many others, metallic calces produce the fame effect as quicklime. 

As to mercury, it very certainly decompofes fal, ammoniac, and feparates its 
volatile alkali. But if more fal ammoniac was added than the mercury can di> 
compofe, this undecotnpofed pin of the fait remains united jgith the combination 
of marine acid with mercury, and cannot by cryllaliization or (ublimation be ic- 
parated from thence. This fa£fc has been afccrtained by Mr, Macquer; of which 
a detail is given in his Memoir upon the Count de la Car aye's Tincture of Mercury , 
printed in the collection of the Academy of Sciences in the year 1755 . 

Junker fays, that regulus of antimony treated with fal ammoniac difengages 
the volatile alkali, and is converted into butter of antimony, 

Jt is proper to obferve on this occafion, of the decompofition offal ammoniac by 
earthy and metallic fubftances, which unite with its acid and difen gage its volatile* 
alkali, that as the volatile alkali thus difengaged is capable of feparating in its 
turn all thefe lame fubftances united to an. acid,, and even to the marine acid, 
there feems to be fomething contradictory in the affinities of volatile alkali, and 
of earthy and metallic fubftances. Mr. Baron, in his Memoir upon Borax, and 
Mr. Macqoer, in his Elements of Practical Chemiftry, explain thefe effects in a 
plaufible manner, by the great difference of the fixity and volatility of thefe fub¬ 
ftances. It appears neverthelels that the fubjeCt is * ftill fomewhat obfeure, and 
requires a more particular, examination. 

If, ioftead qf mixing with fal ammoniac fufficient quantities of copper, iron, 
and even of moll other medals, and with proper circumftances for the decompo- 
lition, thefe metals were employed in a ftnaller quantity, and that the heat was 
immediately railed fufficiently intenfe for fublimation, the fal ammoniac would 
then be obtained fublimed, or flowers of undecompofed fal ammoniac would be 
railed, containing fome part of the metals. By this method chemical prepara¬ 
tions or medicines are made, which are named from the metals employed. Thus 
flowers of fal ammoniac impregnated with copper are called ens veneris ; thofe 
impregnated with iron, are called martial flowers of fal ammoniac , or martial 
flowers, or ens martis. See thefe words. 

There are allb other properties of fal ammoniac which ought to be mentioned 
here. „ 

This is one of thofe falts which are foluble in fpirit of wine. Mr. Macquer, in 
the above quoted memoir, has determined that thirty-two parts of well recti¬ 
fied fpirit of wine are neceffary for the folution of one part of fal ammouiac. 

Sal ammoniac aCts conftderably on mercury fublimate corrofive. It diflblvcs 
this fait add unites with its, and occafions no decompofition to either of the falts. 
From the union of thefe two falts, a mixed fait is produced which chemifts have 
called Salt AUmbroth. See this word. ; 

Sal-ammoniac is employed advafttageoufly in many arts. It is particularly ufe- 
fiil in the tinning,of copperfmd iron. ■ See Tinning. It is alfo employed in the 
fufion of gold; becaufe it has been bbferved to. exalt and heighten the color of 
that metal. 

If fal ammoniac be treated with nitre in a crucible, and with a red hear, the 
nitre is oblerved to deflagrate to a certain point. This phenomenon proceeds 
. M from 
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from rhe inflammable matter which enters into the compofition of the \^olatile 
alkali, which is the bafrs of the ihl ammoniac. It is alfo this fame inflammable 
principle which produces the good efic&s of fal ammoniac in the tinning of 
merals. 

Sul ammoniac is found ready formed in volcanos, or m their neighbourhood. 
It is called native fal ammoniac j hut it is in too frhall quantity to furnilh the de¬ 
mands of artith. 1%: fal ammoniac fold in commerce is made in great manufac- 
toi its for this purpofe. 

The method of manufacturing fal ammoniac was long unknown. Mr. Le 
Mai re and Mr. Granger were the fir ft who explained the proceft, in' very cir¬ 
cumstantial memoirs upon this lubjeft communicated to the Academy of Sciences. 
An extract of thrfe memoirs may be found in Mr. Macquer’s Elements of Prac¬ 
tical Chemlftry; for which teuton, we will only briefly mention':, that in Kgypt, 
where niuft of the fal ammoniac is made which is in commerce, fbbt is employed 
for this purpofe, which is produced by burning die dung of cows and camels* 
which are the ordinary fuels of that country. This foot is put into large glafs 
veil ids arranged near each other in oblong furnaces. The fire is railed gradually, 
that all the volatile principles of the foot m!ty be driven off-, then the fire is en- 
creafed towards the end, by which the lal ammoniac fs fubltmed, the materials of 
which were contained in the foot j the glafs Veffds are then broken to get out the 
loaves offal ammoniac, which are formed upon the upper interior parts of rhe 
glafs veflels. Thele loaves or cakes, as they are found ait the (hops of druggifts, 
weigh from three to five or fix pounds. They are'more or Ids blackened by a 
quantity of fuliginous or looty matter. Which rifes with the fal ammoniac in the 
lubhmation. See Soot. ■ "" 

Sal ammoniac may be,purified from this extraneous matter by the means com- 
unnly employed fo/the purification of falts, that is, by diffblving in water, iii- 
rr.uhg, cryftalUzing, and by fubliming a fecond time, if this fhould be thought 
ncccliary: a fal ammoniac is then'•Obtained perfectly white and pure. Sal am¬ 
moniac may be made by combining marine, acid to th€ point of iaturation with 
volatile alkali, obtained from die diftillation of animal or vegetable fubftances, 
and by filtrating, cryftallizing, and fubliming the fafine matters thus combined. 
Bat l!i1s fal ammoniac would cod more than the price it is generally fold for. Al- 
though the volatile alkali tiled for this prdeds, Mid or liquid, be very impure 
and impregnated with- much empyreurnatic oil, from which it is difficult to pu¬ 
rify it, yet' the fal ammoniac obtained from it by this method is very pure and 
.y)k: ■ becaufe the volatile alkali, when if combines withan add, Teparares it- 
ic- from all the fupeiabundant oil with which it Wats at firft dmibined : hence- the 
• ;utile alkali obtained by dec.oinpofin^ fal anMblte-is betterdifefigjrged from 
,.ii lupenbundant'oily matter than what is obtained fey any other method. But 
wc nan ft obferve, that .the volatile alkali obtained from fal ammoniac, alway s 
carries off witli it fome of the fubftap.eeduplcfyed for the d^cOnipnfiticfti;. T'his 
eircumftance mu ft produce diErbfent efib&s in cfietniiCai experiments, to vyhich* 
attention,ought to be given, (q) * . N , T - ‘ • 

(<;) To the above-rtide ,wc fhail add j repeated fublirnations, that it remains half 
i. Sal amnioninc requires four times its iflii id at tile bottom of the fubiiming veflcl ■, 
quantity of water to difTolvc iii that liquid, and when fal ammoniac was repeatedly fuh- 
■J, Its volatility is diminiflied Co much by limed together with mercury con-olive fnbli- 

* mate* 
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LII. AMMONIAC AL SALT (VITRIOLIC). This U r mr.i ■ 
tral fait compoied of vitriolic acid fet.umed by volatile alkali. 

This fait may be made,by feveral different methods. 

1 . By combining vitriolic acid with difengaged volatile alkali. 

2 . By decomposing fal ammoniac by vitriolic apid in Glauber’s manner. If 

this latter method be tiled, amarine acid is : obtained by diiiiliation, fh-ong in 
proportion to the concentration of the vitriolic acid employed-, and in the remit 
the vitriolic ammoniacal fait remains, which Glauber called his /caret fal am¬ 
moniac. * 

3 . By decompofing all vitriolic felts with earthy or metallic bales, by mc. M 
of volatile alkali. See Alk.au (Volatile). 

This fait has the properties of fal ammoniac, with the differences depending 
on their different acids. It is femi-yo!atile> it may be entirely fublimed; it can¬ 
not be decomposed in clofe vefiels without feme intermediate fubftancc *, it has a 
fharp tafte ; it tafily diffolves in water •, and is fufceptible of ctyflallization. This 
ammoniacal fait is not ufed in arts or'in medicine. Glauber attributes many 
wonderful properties to it, which it certainly does not, fo eminently at leall, 
pofiefs. 

L1II. A M M O N IA C S A L T (N I T R 9 U S). This fait is compokd 
of nitrous acid feturated with volatile alkali. It is found in earths, or plaiter? 
where nitrous qcid is generated, when theie earths have imbibed a fufficient quern 
tity of putrid animal or- vegetable fubftances to fumifli volatile alkali to the go 
neratingnitrous acid. 

Nitrous ammoniacal fakmay be made, as the vitriolic, by three method;: 

1 . By combining to ithe point of feturation nitrous acid with volatile alkali. 

2 . By decompofing fal ammoniac by means of nitrous acid; 

3. By decompofing nitrous felts with earthy or metallic bafes, by means of 
volatile alkali. See Alkali (Volatile). 

Nitrous ammonia cal felt has a very pungenttafte; is foluble in water; capable 
of forming beautiful noedk-like cryftals, like thofe cf ordinary nitre. 

This felt has the fmgular property of detonating alone, whin expofed to a cer¬ 
tain degree of heat, and without the needfity of addition, as in ordinary nitre, of 
inflammable matter. It feems even to inflame with lefs hear, than nitre mixed 
with inflammable matter .does. 

This property, proceeds from the phlogifton or inflammable matter which 
enters as a principle into, the competition of the volatile alkaline balls of this lair. 
This, property jatfe fonuttujs a decifive proof of the exigence of this inflammable 
matter in volatile alkali. - .. 

This inflammability of nitrous.ammoniac^ felt riders it incapable of fubli- 
mation, like tfee other ammoniacal fairs, as an explofionwould certainly happen 

'» . » ■ t ' . 

, *' • i . ■ t ' 

mate,, and the refiduunl of each preceding .that a fmall quantity of fal ammoniac may 
Operation mixed with, the feblinic.^ dalfi l ;ihe Re produced by diftiiling fea-falt with char- 
whole matter became quite fix^d irt the fee, cbfil or with «lum, or by ffifiilfing marine 
and would no longer rife from the bqttqtn of acid with Armenian bole. 5. The fame 
the, trials., Netunar. 3. The degree of heat author affirms, that the inflammability of 
necellary jtb volatilize fal .amthoniae fs a little fulphur is deftroyed by fubliming it with 
below that of ignition, nearly the fame twice its quantity of fal ammoniac, 
with -which lead is melted. 4. Pott fays, 

Y M 2 • - * ,, • m 
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in the operation. Che mills do not feem to have examined particularly the pro¬ 
perties of this fait; neither is it ufed in arts or in medicine, If this curious fait 
were to be more particularly examined, the operator would need the greateft cir- 
cumfpe&ion to avoid exploiions. 

LIV. AMMONIAC A L SAtT ((VEGETABLE). This name 
is given to all neutral falts formed by combinations of volatile alkali with vege¬ 
table acids. But thefe falts are hitherto little known, although they deferve to 
be examined. 1'hac faline combination formed by volatile alkali and* vinegar is 
called Spirit of Minder eras. 

LV. AMMONIACAL SALT (ANIMAL). As the fat of ani¬ 
mals contains much acid* (See Fat) an ammoniacal felt might be formed by com¬ 
bining this acid with volatile alkali, which might be properly called animal am- 
moniacal fait. But this combination has hot yet been made, or examined. 

Laftly, the phofphoric felt, or native felt of urine, belongs to the clafe of am- 
moniacal felts-, and as its acid appears to be peculiarly animal, it would alfo be 
in this fenfe a true animal ammoniacal felt. See Sai/1 (Fusible) of Urine. 
LVI. AMMMONIAC (FIXED).' (r) 

LVII. AMMONIAC (GUM), (s) 

LVIII. AMETHYST.(/j 
L 1 X. AMIANTHUS.) (#) 

. LX. ANALYSIS. Chemifts underftand by the word analyfis, the de- 
compofition of a body, or the feparation of the principles and conftituent parts 
of a compound fubftance. * 

Chemiltry furniftres feveral means for the decompofition of bodies.. Thefe 
means are all founded on the differences of the properties belonging to the dif¬ 
ferent principles of which the body to be analyfetl is compofed. Thus, for ex¬ 
ample. if a body be compofed of feveral principles, fortte of which have a great, 
and others a moderate degree of volatility, andflaftly, others are fixed, its moll 
volatile parts may be firlt feparated, by a graduated heat, in diftiiling veffels, 
and then the parts which are next in volatility will pafs'over in diftillation j and 
laftly, thofe parts which are fixed, and capable of refilling the action of fire, will 
remain at the bottom of the veflel. As this analyiis cahftot be made but by 
means of fire, it is called the Amlyfts by fire. 

» 

(r) Fixed Ammoniac is a name given and is probably only a colored quartz 
to the refiduum formed by d^ com poling fal cryftal, , This ftone may be imitated by 
ammoniac with a calcareous earth, ft is addingtoa frtttof cryftal-glafs eight parts-of 
a fait compofed of that earth and marine acid, magnolia and one part of aslre. 

Salt ^Mahjne) with Basis of Caeca- (a) Ami an thus, is the lighted and fofteft. 

reous Earth;- . of ail hones. It conftfis of fibres parallel or 

(j) Gum Ammoniac is a gum refin, interwove, fo. flexible, that cloth has; been 
from an ounce of which fix drams may be, formed ofthem. Bv a ftrong heat it is 
diilblved by fpirit of. wine, or fix drams two whitened,,hardened10 as to be capable of 
fcrnples and a half may be diffolved by wa- "flrikmg fife with fteel, and lehderqdfemtlc. 
ter. Nnmafi. . It has generally been considered as 

(t) Amethyst. This is a violet-color- .by fire *, but Mr. D’Arcet, in a. Memoiriof 
ed, frequently yellowifh or teddifh, pellucid the French Academy foe the year 1 j6 £, af- 
cem, the feventh in degree ofhardnefs from firms* that by a Violent and long Continued 
diamonds, fufible by fire, which alfo def- fire it is fufibte, and that it forms h.black 
troys its color. It is found a'mongft quartz:, giafs. This ftone isinfohtble by acids,. 

* ' Is 





It is proper to obferve, that this piethod of analyfing doss not fucceed equally 
well upon all bodies, and that it is. very imperfect upo* feme bodies, which be¬ 
ing compofed of principles of very different degrees of volatility, might feem well 
adapted to it. This particularly happens when the principles of jubilances ana¬ 
lysed by this method have a great adhelion with each other-, becaufe in this 
cafe a volatile principle drags along wfehita portion of the fixed principle, which 
would never have been railed fey tfee degree of heat employed without Lhis adhe- 
fion, and as it were* participation ot the volatility of the former to the latter. Fre¬ 
quently, therefore, the principles Obtained by this method of analy fis are in part dill 
united with each other, ana are far from the proper degree of purity. In this 
cafe it is neceifaryto have recourfe to new diibllations, redifications, and puri¬ 
fications, to obtain them fuificiently pure and feparated from ea-'h other. This 
inconvenience particularly attends the analyfes by fire of moil animal and vege¬ 
table fubilances, in which analyfes very volatile acids and alkalis arc often pro¬ 
cured, (till united with much Superfluous heavy oil. The bell method of avoid¬ 
ing this inconvenience, or at leaft of diminilhing it as much aspoffible, is to ma¬ 
nage very carefully the fire ; for it is evident that-a too ft’rong fire would readily . 
confound all the principles of the fubftance to be analyfed. 

A fecond no left important remark concerning the analy fis by fire, is, that 
by this method the proximate principles of very compound bodies, fuch as’ molt 
vegetables, cannot be obtained* becaufe thefe proximate principles being tnern- 
fel^es very compound, and <?f a delicate mixture, cannot, for the mod part, im¬ 
port the adion of fire without a total or partial decompofitkm ; or, at lead, with¬ 
out receiving fuch, Confiderable alterations that they can no longer be known. 
This inconvenience clseliy,attends thofe proximate principles which are not poi- 
fdfed of great volatility, as we may lee from the example of mikl and fat oils , of 
gummy, refirious, faponaceous, and extradive parts of vegetables. Thefe 
principles cannot ever be procured by* dillillation fuch as they were in the 
plant. 


Thefe, inaonveraences have induced chemids«.particularly the modern, to 
fearch for other methods of decompofing bodies, and fepararing their principles,. 

‘ They have found one method which wonderfully fuppiies in many cafes* the 
defeds of the analyfis by nre. 

This fecond method of decompofing bodies is founded on the different degrees 
of folubility in moft menftruums, which the different principles polTd's; Thus 
when a body, is compounded of fevcral fubftaitces i one of which,, for indance, is 
foluble only by fpirit of wine, a fecond is fohible only by water, and a third is 
foluble only by ether i tfeefe fubllahces may be very .eafily feparated. from, each 
other, by fubmitting fubccffively the cogipound body to the adion of thefe men¬ 
ftruums, each of which diflblves that particular fubftance to which it has an af¬ 
finity, and froth;* which it may be afterwards cafiiy feparated. This .method of 
analy fis is excellent to feparatewithout any fenfible alteration the greateft part of 
the. proximate principles 6f vegetables, and to obtain them as they exiit in the 
plant! If, for inllance, a vegetable matter contain gum, refin, and an oil or 
oily concretion not lbluble in iplrit of wine; we. may firft deprive it by water of 
* it? mucilaginous and gummy parts, which may afterwards be obtained, in their 
. naturalftfffe ife^ely by evaporation of the. water * then, fey applying to this vc- 
gswble letter ipim of vfme, $e may extrad its rcfmous parts 5 and fcftly, we. 


may 



may. by treating it with ether* feparate its oily part, which coukl not be diflnlved 
the water or the fpirit of wine. It is afterwards eafy to obtain the fubdunces dif- 
iblved by the ether and Ipirit of wine, pure and free from their raenftruum.y 
either by evaporation, or by addition of much water, which ieparates the oily and 
refinous parts. See Spirit of Winb, and Ethier. 

As this method of feparating the principles of bodies is folely founded on the 
action of menftruums, this kind of analyfis has been called Analysis by Mkn- 

STP-UUMS. 

What has been (aid on this fubjeft is fufficientto make its great utility appear. 
We may add, that in fome calcs this is the Only analyfis which can be applied, 
and by which a perfect and compleat reparation can be effected. If, for example, 
the body to be anatyfed confifts of two fubftances which equally refill the a&ion 
of fire, as gold and filver, it is evident that thefe two fubftances cannot be' fepa- 
rated from each other but by means Of a menftruum which can only diflblvc on£ 
of them. Thus, by cxpofiog a mafs compofed of gold and filver-to aqua regia, 
which diftolves the gold only, or to nitrous acid, which clTfTolves only the filver, 
the reparation of thele two metals may be effected. The operation called Part¬ 
in* ouglit then t§ be confidered as the true analyfis by menftruums. See 
Parting . 

We may fay the fame of all decompofitions and precipitations which are made 
in numberiefs chemical operations by intermediate fubftances, either by the humid 
method, or by the dry, in different fufions. In all thefe cafes, the intermediate 
fubftancc employed effects the precipitation or reparation of the body intended- 
to be feparated, by really diftblving another body to which the former was united. 
Thus tne analyfis by menftruums is atlcaft of as extenfive utility as the analyfis 
by fire, fincc it takes place in alinoftn&ll the operations ofcfiemiftry. 

It is true, that in many cafes the analyfis by mehftrimms, "as Well as that by 
fire, is incomplete. This inconvenience happens when there is in the compound 
body to be analyfed feme intermediate fubftancc, by means of which the men- 
ilruum is rendered capable o£#£Ung upon fome of the principles, which it ought 
rot to do, in order to have a complete and perfefl reparation. But tliefe incon¬ 
veniences may be prevented or repaired. 

Freoucntly it is neceffary, in order to make a perfect analyfis 'of bodies, to 
unite thefe two methods by fire and by menftruums: the One may be made to af 1 
lift: the other v and from thefe combined Ricans a decompofition rcfults much 
more per ft.-cl, and more accurate, than could have' been obtained by either of 
them i:parately. If, for inftance, we intended to feparate from fjpirit of wine 
iupyrabundant quantities of oil and water which are generally upited With it, we 
our i> , ihftcad of diftilling it alone, to mix with it fome “fixed akali, or Very dry 
t i.y matter, and then to proceed to thcdiftilktion : thefe alkaline or earthy 
fubftances affiiig upon the oil and water will retain and fix tliem » by which means 
the fpii it of wine is allowed to rile much purer in diftiUatk^ A 

We Ihill fay nothing more here upon analyfis in general. This fubje& is fb 
extenfive, that to make particular applications of it, ^obl|gec(f.to 

corfrJer ail the nbje&s- in chemiftry. • Thofo who know thef 
cipks will caftly apply thefo to particular, operations *, and idf^cr-det^ls would 
be fatiguing and yields to others. It is hever$helefs proper, to menudn, the ge- 
* * . # ma*al 
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neral articles which are related to this. See Decomposition, Distillation,, 
Sublimation, Precipitation, Extraction, Solution. 

LXI. ANGELICA, (w) 

LXII. ANIMAL, (x) 

LX Ilf. A N I M E. O’) 

LX IV. ANISE, (z) 

LXV..ANNOTT Q. (a) 

LXVI. A N T j MO NT. Antimony is a mineral of a metallic, Alining, 
leaden color, the mafirs of which have no determinate figure, but are com poled 
of long, brittle, parallel needles. It is compolccl of a Jenumetallic fubitanc.e 
called its regulus , united with fulphur, as molt metallic fubitanccs are in then' 
mineral (late. . 

TIjere are two^ kinds ofantimony, namely, that which is called native or miners. \ 
and is in the fame ftate a3 when it is dug out of the earth *, t nd fnfed nntmsny ) id 
named, bccaufe It ha$ been actually fuied in order to feparate it from adhu-ing 
Hones and earths. This operation, which ought rather to be called liquation than 
fufion, confidering thefc words in their metallurgic lenie,is made in great pei fe&i ;n 
upon the grounds whence antimony is dug. 'I lie procefs is very fimple and euy. 
It confiftsin placing the mineral ineaftiien pots, pierced in their bottoms with! mail 
holes. Thefe pots are placed in a furnace, where they receive the neceffary htat for 
the fufion of the antimony. As it is very fufible, (for it melts before it is red j 
this degree of heat is much lefs than is neceffary fyr.the fufion of the eartl.y and 
ftony' matters mixed with it. The antimony thus melted rims through the’noks 
at the bottom of the pots, and is received in other pots placed below, and de¬ 
fended from the heat as much as is pofiible. The antimony is allowed to cool 
and fix in rhefb receivers, from which ity&grefore takes its form of cakes, in 
which it is fold. The countries which furmth moft antimony are Hungary ant 
Auvergne, whence the names Hungarian antimony* and Auvergne ahtimeny. An¬ 
timony is alio found in other countries, and in different forms* upon which iub- 
* jed confult the articl^pRE 0 /Antimony, 

(ra>) Angelica. The root of this plant and the kernel itft-lf contains an inodorous, 
contains an eilkiuial oi}, and a-refinotis rnat- infipid, exprefltbic oil. A an.ar, 
ter. Norman. (a) An%tto is a red m.Us extra clod I-v 

(x) Animal Kingdom. See Kingdom, infufiou in water, and Jem.ntation from uio 

(y) Anime, according to Neuman, is* pdlicles of the feeds of an American 

refin totally foluble in fpirit of wine. It is To water this muff; gives only a pale brown- 
called improperly gum anime. Other authors ith-yeflow color, and is very little nduble in 
mention two jubilances to which this name that liquid.* It readily difoives in fpirit * f 
is giver, one of which is brought from. India, wine, and gives** bright orange color : him e 
Imd is tdincus : tire other i> brought from it is ufeful as ah ingredient in yarnifhes and 
Brafil, and is fimilar in appearance arid in* lacquers, jiy alJcuhac falts i* is rendered 
folubility in fpirit of wine, or in'water, to Igble in water, without any change [ red li¬ 
the fubltanoe called gum ctpal. All'the anime ted upon its color. *Wool and hlk 'hoi led 
Which b-to he found in {hops of drugghf^ is , in this folution acquire a ‘deep,' but not chi¬ 
ef this latter kind} andifit does not proceed xable orange dye. . Its color is not chiui/vd 
from the fame Wee as gum copal, js Scarcely by a] uni or by acidsj but is tHu harped y 
diftioguifb&biefrem it. foaps, and is deitroyed by expofure to air. it 

(ss) Anise. The ouitcr thin' Ikffo of the is faid to be an antidote to tkepoif nous juice 
feeds of thjis plant contains, an dlejjfiid nil, of manioc, or t.dliu’a. 

As 



A N T* 


8$ 

As many remedies of great confequence are prepared from antimony, and 
as alchemilts have fuppofcd it efiential to the great V)ork y a very great number 
of chemical operations have been made upon this mineral, the refults of 
which are diftinguiihed by particular names. We fhall here give a fummary 
account of thefe operations, and lhall make references for the particular details 
and explanations. * ^ f 

The metallic part of antimony is cHfengaged from its fulphur by feverai 
methods. The firft and limpleft is torrefaction, commorily called Calcination 
of Antimony . It confifts in expofmg crude antimony, grofly powdered, in a flat 
and fhallow earthen veflel, to the afHon of m. moderate fire, taking care to ftir 
it conftantly. During this calcination, the fulphur, being lefs fixed than the 
meralline part, is gradually evaporated. The calcination is continued till no 
more lulphureous vapors rife. What remains after the calcination is the me¬ 
tallic part of the antimony., feparated from the mineral fulphur, and even 
deprived of part of its own inflammable principle. This fubftahce is much more 
fixed and lefs fufrble than antimony, beCaufe in general metallic earths are 
fo much more fixed and lefs fufible as they are deprived of more of their 
inflammable principle. It is called Calx < 5 / Antimony. It is of, a grey aflh color. 
When taken internally it is violently emetic and purgative, which antimony is 
not, becaufe its metallic earth is inveloped by fulphur, and thereby deprived 
of moft of its properties. / 

Calx of antimony, expofed to a great heat in a crucible, mbits, and appears 
when cold a hard, compact, brittle, finning mafs, This melted matter is 
fometimes tranfparent, and of a more or lefs deep hyacinthine color. It is then 
called Glafs of Antimony , becaufe it* has^ the appearance and properties of a 
vitrified fubftance. ' *" 

Sometimes calx of antimony, whenfiifed and cooled, becomes an opake brown 
mafs. It is then called Liver of Antimony . 

Thefe differences proceed from the greater or lefs quantity, of inflammable 
principle which remains united with the metallic earth 06 the antimony. They 
confequently depend on the length and accuracy of the;, calcination. 

When this calcination has been flight, andmucl* in flammable*mattcF remains 
united with the earth of*antimony, then the calx produced is capable of melting 
with lefs heat, and the refult is liver of antimony). which ought to be con- 
fidered as an intermediate matter be toilet the vitrified and metallic dates. 

If the calcination has been more conipieat, the calx is of more difficult fufion, 
and the refult from it is a vitrified fubftance. , 

Laftly, if the calcination has been &s perfect as is poffible, the remaining 
calx is 11 ill more refraftory, and is even incapable of fuCton and vitrification. 

The calx, the liver, and the glafs of antimony, ar< yibiep^y emetic. The 
phenomena which they fliew when treated With *.atoomuch 

.more flmilar to thdfe exhibited by tfie regulus^qf,antttniony^ as thcy approach 
more to the reguline ftate, that is to lay, a$ .pey v *tfc tnpre perfe<flly dcprived 
of mineral fulphur, and lefs deprived of 'their inflammable .v 

1 hefe three preparations of antimony being treated? ip clcife yeflels, and dried: 
with matters capable of furriifliing pblojgiftyn,. focbi.as^lis:'bla^.0bx,, are,^re^> 
duccd not into antimony is they werebngiriafly, but into afemi-metallic, hard, 

" brittl 
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brittle fubftance, of a dull white cole*, and compofed of Ibining facets. Thin 
fubftance is called Regulus of Antimony. The cauli* of this change is, that by 
calcination this mineral is deprived cf all the fulphur which is found united 
with its fani-metallic or reguline fubftance, and rhat this fulphur is not 
reftored to it in the reduction above-mentioned, if then it be intended to 
reftore the properties of antimony to its calx, liver, glafs, or regulus, it ought: 
to be combined by fulion not only with phlogiflon, but alfo with a propen 
quantity of mineral fulphur. 

Antimony may be dileng^ged from its fulphur, and at the fame time reduced 
either into regulus, liver, or white calx entirely deprived of its phlogifton, by 
feveral other procefies, much ihorter and more expeditious than calcination, 
which is always very long. 

if a mixture of four parts of crude antimony pulverifcd, three parts of tartar, 
and one part and a half of nitre, be projected at different times into a large 
red-hot crucible, and furrounded with burning coals; and when the detonation 
is finifhed, the fire raffed fo as the matter fliail be fufed then upon breaking 
the crucible when cool, a mafs is found confiding of two diltinft lubftances, 
and which may be feparated from each other by the ftroke of a hammer. 
The lower fubftance is the reguline metallic part, and is called Regains of 
Antimony, The fubftance lying above this is called Scoria cf the Regulus of 
Antimony. This fcoria is alkaline and acrid : it attracts the moifturc of the 
air, and is compofed, i. Of the alkalis of the nitre and of the tartar alkalffed 
by each other in the operation ; 2. Of a portion of the fulphur of the anti¬ 
mony, which during the operation united with the alkali and formed a liver 
of fulphur ; 3. A portion of reguline fubftance of antimony diffolved by this 
liver of fulphur ; 4. Laftly, fome vitriolated tartar which was formed by a 
part of the acid of the fulphur combining during the detonation with the fixed 
alkali. 

From the folution cf the fcoria of the regulus of antimony in water, a yellow 
reddilh matter is depofired in a certain time, which is nothing elfe than a part' 
of the fulphur and of the regulus of antimony which quit the alkali without 
ieparating from each other; confcquencly it is a kind of Kernes. When 
the folution of this fcoria is faturated with any acid, a pretty large quantity of 
reddilh matter is precipitated, which is compofed, like the former, of fulphur 
and reguline parts. This matter is called Sulphur (Golden) of Autimony, 
which fee, * 

Theft: two precipitates, and particularly the latter, are very emetic, although 
in them the reguline part is, as in antimony, which has no emetic quality, 
•united with a large portion of fulphur. The true reaibn of this difference is,; 
that in crude antimony the fulphur is much more intimately and ltrongly 
united to the fcmi-metallic part than it is in the golden fulphur. 

. Moll metals, as iron, copper, tin, lead, and filver, have a greater affinity to 
fulphur than thft regulus of antimony has. Hence this regulus may be pre¬ 
cipitated in fufion, and its fulphur may be feparated by means of thefc metals.. 
1 he regulus thus obtained is called the Regulus of the Metals . The name of 
the particular metal employed to make this precipitation is added. Thus it is 
called, the Regulus of ‘Tin, the Regulus of Copjper , the Martial Regulus , accord- 
' ‘ J . N ' 4 ing 
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ing to the metal ufed in the operation. Iron is moft frequently employed to 
make this regulus, becaufe of all metals it has the greateft affinity to fulphur, 
and for that reafon feparates moft- eafily and perfectly the reguline part. See 
Regulus of Antimony (Martial). 

If inftead of detonating antimony with ag lufficieiYt proporrion of nitre to- 
obtain the regulus, equal parts of thefc two fbbftanccs are employed ; then, 
after the detonation, no regulus will be found at die bottom of the crucible, 
but a brown, opake, brittle mafs, of no metallic appearance in a word, 
ftmilar to that mafs which is obrained by melting the calx of antimony alone,- 
when roo little nephlogifticated to be capable of vitrification. This mafs is, 
properly fpealcing, the Jubilance called Liver af Antimony ; from its color, which 
ionic what relembles that of the liver of animals. By this procefe the liver is 
always made in mull chemical laboratories. But it is laid that in Holland, 
where many chemical operations are objects of manufacture, the Mver of 
antimony is made by melting the calx of this mineral alone, fliffidentfjr dephlo- 
gifticaced. The liver of antimony prepared by either of thefe methods is a 
violent emetic and purgative. Several difpenfatories require it to be employed- 
in the preparation of emetic tartar . See this word. It is alfo ufed to purge 
horfes.. 

When in this operation of liver of antimony by nitre, the matter has been 
well fufed, it is obfervable that the inafs found upon breaking the crucible 
is compofcd of two diflinCt fubftances. The liver of antimony, being the 
heavier of the two, is at the bottom ; and - above it lies a lighter and more 
faline matter, called the fcoria, which may be feparated by a hammer. This 
feoria is nearly of the fame nature as tharof the ordinary-regulus. It is very 
acrid and alkaline, and contains vitriolafed tartar,, and liver of fulphur, by 
which ferae liver of antimony is kept dilfblved. A golden fulphur of anti¬ 
mony may be alfo precipitated from this fcoria by any acid; 

When in the operation of the liver of antimony, the fufion has not been 
fuffieienr, or the mixture has been cooled too fuddenly, then the feoria remains 
mixed with the liver of antimony, which it in feme meafure keeps difiolved. 

Laftly, in detonating antimony with thrice its weight of nitre,..after the 
operation, a mafs perfectly white and Void of colbr is found'/ This mafs is- 
a mixture of calx of antimony with certain feline matters. Thefe are, 1. Nitre 
alkalifed by the phlogifton of the fulphur, and of the regulus of antimony * 
a. Vmiwlaced tartar, proceeding from a portion of the acid of the fulphur,. 
combined with the alkali of the nitre j 3, A portion of nitre undecompofed. 

. As to the calx of antimony obtained by. tins operation, it h perfe&ly white, < 
b-caufe entirely deprived by nitre not only of ail. the mineral fulphur, but ’ 
alto-of its own phlogifton. 

This calx wett wathed, fo as to be dearrfed from the felts,, is called Diapho¬ 
retic Mineral, Diaphoretic Antimony, and White Cahe£ Antimony. It is neither 
emetic nor purgative * for which reafqn a. diaphoretic C|^w«fity hat been attri* 
buted to tt, i kr ' 

The white calx of antimony is not foluble in? acids. It U exceedingly fixed, 
and often refraftory, being enable of fuflfaimog th* gristteft vrofeirce; of firh 
without vitrifying or mdftng. Alktftefir propeniesy firmffirrent frtmf thtffiFdf 
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the tegultjs, the liver, and the '|^afs of antimony, proceed from its being 
entirely dwelled of phlogiftoa by mtre, 

The quantity of nitre employed in this operation is more than fufficuent ro 
dephloglfticate entirely all. the earth of the antimony, fi nee in the fcocia is foumi 
fome nitre uodecompo&d, becaufe there was pot .phlogiftoo enough in the 
antimony for that -purpofe. 

Theft; phenomena of the calcination of antimony, which are conformab’e to 
thofe of,ail other metallic calcinations, prove in a fetisfadtory manner, ti*ar 
metallic matters owe their volatility, their ftffibility, and their foiubilky in 

• acids. to their phlogifton. 

The mafe remaining in the crucible after the detonation, in the operation of 
‘diaphoretic antimony, and which confequently contains the calx of antimony 
and the felts re&dring from the operation, receives aperitive, and even purgative 
■qualities from the fait? contained in it. !c is called UnwaJIoed Diaphoretic. Jt 
storms alfo the fubfltance-called the Finn of Rotrou. 

When the jrefplt from the detonation of diaphoretic antimony is washed, in 

• order to dean& it from the falts, the water diflolves'nor only tlie ialine matters,, 
but alfo the finefl: part of the calx of antimony adhering to thefe falts. This 
matter feparates and precipitates in form of a very white and tine powder ; for 
which reafon it has been called Pearl-Mat Ur, It has allb been named the 
Ccrufs of Antimony, and very improperly the Fined Sulphur of Antimony. For 
it is evident ffom the nature of the operation, that no fulphur can remain in 
it, nor even any inflammable matter. The pearl matter alio gives no marks of 
fulphur contained, and has abiblutely the feme properties as diaphoretic anti¬ 
mony j and if it differs in any thing, it is in being more perfectly calcined. 

The white calx of anjtimony and the pearl-matter may be reduced into 
regulus by fufion in dole veflels, with a reducing flux, as black flux, but only 
in part, and with coqfiderable lofs. 

In all thefe operations, where antimony is expofed to a fufing heat, a con¬ 
siderable quantity of volatile matter rifes in fmoke, and adheres in form of a 
meal or line powder to,any cold body it meets. This is called Flowers of An - 
timony^ which are nothing elfe than the femi-merallic part of the antimony, 
more or lefts deprived of the fulphur and phlogifton •, but never entirely of 
the latter: for which reafon, they are violently emetic. 

In the chemical operations for procuring thefe flowers, only antimony jtfelf 
or its regulus are employed. For this purpofe a convenient apparatus and 
veflels are ufed. See Flowers of Antimony, and Flowers of Regulus of 
Antjmonvy 

When crude antimony is boiled in a lixivium of fixed alkali, a liver of 
fulphur is formed from the combination of this alkali with the fulphur of the 
antimony, by which the metalline part of the antimony is diflblved. But the 
alkali, by its bemg diflblved in water, having but a flight union with the 
fulphur, this antimoniated liver of fulphur cannot be kept fufpended in the 
water, when the beat of that fluid is lefs, or much lefs than is fuffieienc to 
make It boil. Hence when, the liquor cools, it becomes turbid ; and a brick- 
colpred fediment falls down* which hai been called Kernes Mineral . This pre¬ 
cipitate drags down along with it, according to a general rule of all precipi- 
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fates, a portion of the alkali by -which it was kept diffolved. But this'portion 
of alkali is very fnialJ. For this reafon alfo the kermes cannot be kept diffolved 
but in very hot water. Hence it appears that kermes is nothing but an 
antimoniateii liver of fulphur, containing the fmalleft poffible quantity of 
alkali, or a fuperabundant quantity of fulpftur and regulus of antimony. 

Kenr.cs may alfo be made by ftifion, that is, by melting in a crucible dry 
alkaline fait and crude antimony, and then diflblving the combination in boiling 
water. 1 lie fame phenomena appear, as in the preceding operation, and for 
the fame reafons. 

Kermes is a preparation of great utility and importance in medicine. See 
the details , the preparation of Kermes , and the theory of it more extenfively , as 
well as its medicinal virtues , at the article Kermes Mineral. 

Acids difficultly diflblve regulus of antimony. To diflblve it by the vitriolic 
acid, the fame proccfs mull be ufed as in the folution of mercury by this acid 
for the preparation of turbith mineral: that is, to employ a very concentrated 
acid, and to diltill in clofe vefTcis. The fame phenomena alfo occur in this 
operation as in that for turbith mineral : a very fuffbeating fulphureous acid 
riles ; and as Mr. Geoffroy oblerves, a true fulphur fublimes, and adheres to 
the neck of the retort : a white faline tumefied mafs remains in the veflel. 
'When the veffels are unluted, a white fume iflues like the fmoking fpiric of 
Libavius. Thefe phenomena of the produftion of volatile fulphureous acid, 
and of concrete fulphur, are evidently effects of the combination of the vitriolic 
acid with the phlogiffon of the regulus of antimony. 

The nitrous acid does,'properly fpcaking, only corrode and dephlogifticate 
the regulus of antimony, which it converts into a white calx. It diffolves a 
lit tie belter this reguline parr, when it is applied to the antimony itfelf. This 
folution, as Mr Geoffroy obferves, acquires a blueifh greenifh color. When 
only a fufficienr. quantity of acid is employed, it may be feen to infert i lelf 
betwixt the ft rite of the antimony, and there form fmall cryftals. 

Marine acid docs not fenfibly aft upon antimony nbr its regulus. It only 
detaches from the antimony, in lumps, fame light and fulphureous flocks. 

Aqua regia moft direftly and completely diffolves regulus of antimony. 
Vor tins operation, it is proper to employ an aqua regia compofed of four pans 
of fpirit of nitre, and one part of fpirit of fah. This menftruum is di gelled 
in a fand-bath with a gentle heat upon bits of regulus of antimony, which are 
addeo tucceftively, lb thar one fliall not be added till the former are diffolved. 
by means of this management, direftcd by Mr Geoffroy in the Memoirs c»f 
•i'.e Academy of Sciences, aqua regia can difiolve about a fixteenth part of its 
weight of regulus of antimony. 1 his folution has a beautiful golden color, 
which dilappears by the evaporation of white fumes continually rifing 
from it. . 

1 he r.qoa regia*above deferibed is alfo very proper to diflblve the regttline 
part of crude antimony, and the folution even fucceeds better in tins way. 
This is applicable to all the folvents of the regulus of antimony. ' • v . 

The combination of marine acid with regulus of antimony, which fucceeds 
fo ill by ^plying tlvk acid direftly to the fc mi-metal, may be much bettor 
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made by employing a marine acid previoufly combined with mercury in cor¬ 
rofive fublimate. 

When regulus of antimony or powdered crude ancimrny is mixed with 
corrofive fublimate, and this mixture diitillcd, the marine acid, hiving a lounger 
affinity with regulus of antimony than with mercu-y, quits th* latter metallic 
fubftance to unite with the former *, and from tins a combm&t'on refults 
which paffes in diftillation, and has a butyraceous appearance. It is a very 
corrofive metallic fait, and is called the Butter of Antimony. 

When the regulus is employed to make the butter of antimony, the mer¬ 
cury is feparated from the acid of the corrofive fublimate, and pafles over in 
its metallic and fluid ftate towards the end of the operation, and when the fire 
is encreafed. 

But if antimony has been employed to make this butter, a cinnabar may be 
fubiimed, by increafing the fire after the butter of antimony has palled over in 
diftillation. This cinnabar refults from the union of the fulpliur of the anti¬ 
mony with the mercury, and is called Cinnabar of Antimony . Sec Buttbr and 
Cinnabar of Antimony. 

Butter of antimony is then the refult of a combination of the metallic part 
of antimony with marine acid in its higheft degree of concentration, and is 
therefore a powerful cauftic. It may be rendered liquid by a fmall quantity 
of water-, but if diluted with much water, then rhegreateft part of the regulus 
Separates from the menftroum, end precipitates in the ftate of a white powder, 
■which has been called Powder of Algaroth , and Mtrcmy of Life. See tbefe 
words. 

The powder of algaroth is a very violent emetic. Mr. Beauroe has after- 
tained, by very accurate experiments, that when it is fufiiciently walked it does 
not retain a particle of marine acid. 

The liquor in which the powder of algaroth is precipitated contains all the 
marine acid of the butter of antimony, with a portion of the reguline part, 
which may be feparated from it by precipitation with an alkali. This liquor 

has been named P.biiofophkal Spirit of Ptiriol \ which name is improper, fincc 
k contains no vitriolic acid. 

Nitrous acid poured upon butter of antimony diffolves It eafily, and even 
violently. When this folution has been made gradually and cauiioufiy, a trani- 
parent lolution is obtained, impregnated with much regulus of antimony. 

As in this operation the added nitrous acid forms wi:h the marine ard, 
already united with the regulus in the butter of antimony, an aqua regia ; 
and. as aqua regia is the bed iblvent of tins femi metallic fubftance, a nev 
lolution takes place by the addition of tbs nitrous acid, entirely fi.nilai, as to 
its concomitant phenomena, to the folutions of metals by this acid, not pre- 
vioufly diflblvecl by any other. This new folution is even ft impetuous that 
when the quantity of matter is confiderable, it is apt to be thro vn violently 
out of the containing vefiTeK 

Butter of antimony is entirely changed by its union with nitrous r-cid. Th> 
.acid, as is ufual, fuzes .upon the inflammable part of the regulus of r. lumcny 
wbkhthcmarinehatl left unchanged: it diminilhes the adhefion of the Mini,'.* 
acid: with the reguius. Hence it happens that this new combinarion of regufts 
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of antimony with the acids of aqua regia, when .dried and calc!nt-d, no 
longer poflelfes the volatility of the butter of antimony, Inftead ithen cf fub* 
liming or pafling in diftillatioa without dccomppfttkm, as che hutter docs,, the 
new compound refifb the action of fire, is* dreotnpofed, lets its acids efcape, 
and remains in theftate xtf a white powder. 

If frelh nitrous add he twice poured upon this whiee powder, and*each time 
the matter evaporated and calcined, the regulus of antimony is then reduced 
to a white earthy fubftance, irtdiflblable in the nitrous acid, entirely fixed 
and unfufible, and pafieffed of no .emetic or purgative qualities. This.prepa- 
ration has been called Rexcar mineral. See 4 his word. 

This operation is one of thofe which proves raoft ienfifely the pawer of the 
nitrous acid to calcine metallic fubftances, by depriving them of their phlogif- 
ton. It alfo proves that itis .chiefly by means of this phiogifton that che nitrous 
aciddiflolves thefe fubftances, fince it cannot diftblvc pezoar mineral, diaphore¬ 
tic antimony, nor any other fitnilarly depfalogift*caied metallic fubftances. 

I.XVII. ANNEAL. Aimealing confifts in making metals red-hot 
•which have become hard aiul ftift' by frequent percuffion, txe by a ftrong cora- 
•preffion, in order to reftore .their former malleability and tca< 9 kabiitcy. Ah metals 
have the lingular .property of becoming more or Ids hard, unrcauftable, and un- 
malleable, after they have been ft ruck fome ikne with a hammer, Itfeems as 
if fomething happened to them fimilar to the effaft produced by the tempering 
of fteel. Metals thns affnfted -became more dlaftic than before, but, at the 
fame time, more brittle. They are more ienfibly affe&ed in this manner in pro¬ 
portion as they are naturally harder. ‘Copper is fo much affected, and even 
gold and filver, by hammering, that they foon ceafe to be malleable, and are 
apt to fplit and crack, inftcad of being extended, tinder the hammer. This labor 
therefore muft be often interrupted, to foften and reftore malleability to metals. * 
This is effected by making them red-hot, which the workmen call annealing. 
Thus heat produces the fame effeft on metals in thejftate described, as it does 
upon tempered .fteel: for if the hardeft tempered fteef be made red-hot, and 
cooled llowly, it becomes astnaftabieand dudfileas the fofteft iron. 

There is alfo an annealing for works made of glafs. It confifts in placing 
them, while newly made and ftSMiot, in an oven or furnace, where they very 
llowly cool. This annealing for botrles and other glafs utenfils is quite neewfiary 
to render them ferviceable *, for all glafs which is cooled fuddenly is liable to be 
broken, not only by the leaft change of heat and co!d, but-even by the flighteft 
force, '•*>••? 

LXVin. APYROUS. Tins word % applied to denote that property 
of fome bodies* by which they refill the moft violent fire wkhoat any fcnftbk 
alteration. Apyrous bodies ought'to be diftingujjpkl from thole whidh are re* 
fraeiory. Refractory fubftances are-thofe which cannot by violent beat befufed, 
whatever other alteration they may fuftatn. Rut a body, properly fpeakimfrapy- 
rous, can neither be fufod by heat, nor can. undergo any other change. Heat? 
it follows, that all apyrous fubftances: are alfo refractory, but that every re&ac- 
tory fubftance is not apyrous. Very pare calcareous-Hones* fbr •inftance, are rw* 
fradory* becattfe they never melt without addition of btherTubftance: but they 
are not apyrous *, becaufe by fire .their weight is confiderably diminiftied, ahead* 
hefion of their integrant parts is deftroyed, and aft their cfTcntial properties are 
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changed' By their convcrfiorc Into quicklime, On the contrary, a* very clear and 
pure diamond is apyrous, bccatrfe the ftrongefl: fire is incapable not only of 
melting it, but alfb of producing upon it any other fenfible alteration j fo that 
a diamond which has been along rinnre expofed to the molt intenfcheat, is found 
to be the feme in all relpedbs as it was before. 

Perhaps there is no body in nature efientially and rigoroufly apyrous. This 
too is Very probable* but it is fufficient that there be bodies apyrous relatively 
to the degree of fire which art can* produce, to entitle them to that name. 

LXIX. A QJtJ A - P O fit T I S. Aqua-fortis rs a* name given by artifis 
and manufadbirers to nitrous acid, from its diffolving power; As it is not the 
concentrated* and fmoking nitrous acid which is employed in the arts* it feems 
that the name aqua-fortisr may be retained by that acid which has not rhele 
qualities. 

Moil artifb who ufo nitrous acid, call the purer and ftronger kind; which 
is alfo conffderably dearer, by the name of Spirit of Nitre. For the properties 
of this acid; fee Acio (Nitrous) * and for the diftillation of it, fee* SeraiT ef 
Nitkf. 

In the mamrfafkrre of foap, the oauftic alkaline lixivium is called alio the 
jlrong water, or fcap-lees, or lixivium- of foap-boilers . See Lixivium*. 

LXX, A QjU A - R E G I A. Aqua-regia is a mixture of the nitrous &nd 
marine acids* Thefe two acids are mixed to obtain jx menftruum capable of 
afting' upon certain* bodies which no* pure acid cart diffolve, or but imperfectly „ 
particularly gold and platina cannot be diffolved in their aggregated frare by any 
other acid man by aquas-regia; Tin and* regukis of antimony are better and 
more eafily diffolved by aqua-regia than by any orher acid. 

This merrftruum may be made either, by merely mixing the fpirit of nitre 
with fpirit of felt, or by efiSolving in Spirit of nitre a felt containing marine acid, 
and particularly fai ammoniac and common felt. Laftly, it may be well made 
by diftiHtng* nitrous acid from either of thefe fairs*, becaufe nitrous acid, being 
capable of difengaging marine acid from thefe felts, does actually diiengage h> 
either by limply diffolving them in nitrous acid, or by diftillation. 

The only difference betwixt the feveral forts of aqua-regia, prepared in thefe 
different manners, is, that the atjua-regia made by merely diffolving fal ammo¬ 
niac or common felt in nitrous acid contains ammoniacal or cubic nitre, and that 
thefe neutral feits do: not exift in the aqua-regia made by mixture* of the two- 
acids, or by diftillation. 

The prefence of thefe neutral faits in aqua-regia does not injure its diffolving 
powers. Thus, as the aqua-regia which contains them is the eafieft prepared, 
and leaff expenfiyc, if is more generally ufed than the others. But it is neccffary 
to oblerve, that the ammoniacal nitre in the aqua-regia may occafion confiderable 
differences in the nature of the precipitate® made from folntions of metals in this 
menftruum,. by fepa rating from thefe precipitates any of thofe metallic fubftanccs 
which it is capable of diffolving, and alfo by a portion of it adhering to preci¬ 
pitates. For inftance, gold precipitated by a fixed alkali from an aqua-regia 
made by mixing the pure-nitrous and marine*acids, does not fulminate * where¬ 
as it* does fulminate when precipitated from an aqua-regia made by diffolving fa] 
safmoofec in nitrous add. <SwPre<jxwtat$s *: and Gold (Fulminating). 

?'• ■■,/ !•?* " * The- 
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'l he mixture of the nitrous and marine acids prefents a very fingular and re¬ 
markable phenomenon ; which is* that the vapors cf this mixture are more ex- 
pa.ifive anti more dif5cuitto.be confined than the vapors of either of the acids 
before mixing. This proves a re-adtion of thefe acids upon each other. This 
phenomenon is very little fenfible when the acids employed contain muchSuper¬ 
abundant water; but is more manifeft in proportion as thefe are more concentrat¬ 
ed. I have, obferved, that upon mixing moderately fmoaking nitrous and ma¬ 
rine acids, which had remained without occauoning any diiturbance in their 
bottles, an aqua-regia lias been formed infinitely more fmoaking, and which 
lias made the ftopper fly out of the containing bottle, particularly in weather 
fomewhat warm. Mr. Beau me, when diftilling a pretty ft rone nitrous acid upon 
fal ammoniac, obferved, that the vapors which palled were fo elaftic, that not- 
withftanding every precaution that could be taken in fuch a cafe, it was impof- 
fible to continue the diftillation. 

As to the proportions of nitrous and marine acids, or of fal ammoniac, which 
•ought to be employed for the preparation of aqua-regia, there are no eftablilhed 
rules. Common aqua-regia is made by difiolving four ounces of fal ammoniac 
in fixteen ounces of nitrous acid. But thefe proportions ought to be varied ac¬ 
cording to the nature of the folutions intended. 

To diflolve, for example, the greateft poflable quantity of platina, the belt 
proportion is equal parts of the two acids. 

To diffolvc the greatSft quantity of regulus of antimony, the aqua -regia 
ought to be cornpoled of four parts of nitrous acid to cne of marine. 

In general, the greater the proportion of marine acid, or of fal ammoniac* is 
in aqua-regia, the lefs are the imperfect metals, and particularly tin calcined and 
precipitated by it. An aqua-regia, compofed of two parts of fpirit of nitre and 
one part of fpirit of fait or of fal ammoniac, makes a clear folution of nearly an 
equal weight of tin, without forming any precipitate : but for this purpefe, the 
operation muft be performed flowly, and heat mu ft be avoided as much as pof- 
fible. Soe Gol», Platina, Tin, and Regulus of Antimony. 

LXXI. AQU A-SECUNDA. This is nothing elfe than aqua¬ 
fortis diluted with much pure water. It is employed in ieverai arts to clean the 
iurface of metals and of certain ftones, and ibr fome other purports., 

LXXII. AQUA-VIT JE. Aqua-vitae is the fpirituous part obtained 
by a firft diftillation from wine, or any other liquor which has undergone 
the vinous fermentation. It is properly Ipeaking, ardent fpirit, or fpirit of 
wine; 

To iijake the aqua-vita; that is fold in commerce, wine is put in large copper 
alembics or ftilis, to which worms are fitted, and the diftillation is fo conducted 

4 

' . ' * " i 

; b) Aqua-regia does not diflolve fllvcr: but diflblves. According ,tq Gdlert’s table, tbq 
when ihe quantity of marine acid contained fubftances which aqua-regia diflblves arc- pla¬ 
in the aqua-regia is very ftT.all, the acid of ced in the foil owing order, beginning with 
nitre does then diflolve silver, which is im- thofe to which, it moil powerfully unites : 
mediately afterwards attacked by the marine Phlogiiton, %inc, iron, regulus of cobalt* 
acid, with which it Jorms the metallie fait copper, tin, arfenic, bifmuth, mercuiy, lead, 
called hma cornea, and is precipitated. Aqua- regulus of antimony, gold. In tbis table 
regia diflblves a larger quantity of lead than copper is erroneously placed before till, as thc^ 
matinc acid. All the other metals it perfectly latter metal readily precipitates the former. 1 ' 



that the liquor flows out of the beak of the ft Hi in a conftant ft earn, and i* cor. 
tinned till th sliqUoft begins to be oo longer inflammable. 

t * * » . . I * '* '• V l\/» ' M * ' v' V lL ff*l A ‘ It _ ... .i?.. 


palled fpirk ofwibeft . -I' " ’’V /° * ’ 

Thefe hetef<^encou$ tri'afetcrs-foShtained in aqua vitae prevent it ft* >m Ivin-:? 
employed in etiemicisfi operation^ ■f‘0 piirily it, and change it into Ipuk or 
wine, it muft be again diftilied and re<9tified. Sec Spirit cf Wine. 
JLXXIU^'AQ-U : I;tJ^^A.i^Br-'A;' (V; 

JbXXiV. A R B O H D I A N AES. The arbor . Dianse is. the refuk of a 
chemical operation by which particles of filver, previoufly difiblved in nitrons 
acid* are-drigfetii&:bfatTartgihgthemlelves in the form of a fhrub. Chetnifts have 
called this Mbor'Bi&n^y from the lllyer which they alfO call Diana or the Moon. 
1 he fbllowing procefs given by Lemeri for making the arbor Dianse lucceed.*, 
well t ■■ •: "" ; A ' 

»* Take an o mce of fine filver s difiblve it in a fufficienc quantity of fpirit of 
« nitre, very puce and m«klmtety‘ifeir6h^* mix this folution of filver in a ftiac- 
“ trafs with about twenty ounces of diftiUed water ♦, add to this mixture two 
** ounces of mercury, arid let the whole; remain at reft. During a fpace of about 
“ forty days, a kind of filver tree will be formed upon the mercury, with 
“ branches Veferabiifig yegemble ramifications.” 

As this proheft i*‘herfe -add another much fhorter, taken 
from a memoir of *|^;‘:i|boted by Mr, Baron, in his edition of 

LemerPs Chemiftry. ‘ 

44 Make an amalgam without heat* t>? four drams of filings of filver, or, ft.11 
** better, of filver4eaf, and of two draim-of mercury (See Amaioam) % dif- 
« folve this am%^ foUf Orifices, .pf a fufioierit quantity. Of ipirit of nitre 
« pure arid folution in about a.ppundand a half 

'** of '^d;.Oitfcrye it ia’a bottle with a glalv 

'** ftopper t&!& uwa; • an banceof i&Js to be put into a 


« phkl togeti^fr ^fthabbut- bfapea of an amalgam of gold or of filver, 

*< which ought the whole is to remain at reft: foon 

44 afterwards,'* 'Me to be iepft Bluing friom the fmall amalgam, 

“ which quickly ''tf&ftafo, branch out on. both fides, and take the form of 
« lbrubs/* ” ‘:L.\ ' ' .77 „ > : . 

’•> v TbiKek^tb4'ri!fe, :: w|jj^h'‘fs “g^riewy' corifidered;inerely as curious and amq* 
fing, i| fquridpd bn • p^^Wihe'eE^qM^ f the_ fub^ancca employed. 

$s it obliges this 

metal in.pfc .pfc<%is*don there are two pfiennal 


is the 


the filver precipitated, which <$' this occa- 


ft ft'\7'•. * ,:T\;' ■■ • ’ 

•• TTifrrriij Ir# Mercuxt (Sweet) 


metals 
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metals precipitated by any other fubftance are always in form of calxes, oi 
earthy precipitates, without any metallic appearance. See Precipitation. , 
The fecond remark to be made on the precipitation of filver in this experi¬ 
ment is, the lingular arrangement taken by the particles of filver on thefurface 
of the mercury one after another, according as they are feparated from the 
nitrous acid. We cannot but perceive in this phenomenon a. very fenfibie efffc< 5 fc 
of the attra&ion or affinity of the integrant parts of the fatae fubftance, or of 
two fimilar fubflances to each other, in fa&, it can Only proceed from this af¬ 
finity which the particles of filver firft feparated from the nitrous acid have with 
the mercury, that they rather attach themfelves to the fyrfacc of that metallic 
Jubilance, than to any part of the veffel or of the liquor j and it alfo proceeds 
from this tendency which the particles of filver have to each other, that thole 
which are afterwards feparated from the nitrous acid adhere to the particles 
already attached to the mercury, and to each uthor, rather than to any other 
body. „ 

As to the neceflary conditions for this experiment of the arbor Diana;, it has 
been already recommended to employ /ery pure filver, nitrous acid, and water, 
becaufe the greateft part of the extraneous matters with which IKefe fubftance* 
aic generally mixed, are capable of precipitating the filver,. which in the prefenc 
experiment ought not to be feparated but by mercury. See Silver, and 
Pari ing. 

In the fecond place, it is abfolutely neceflary to dilute in much water thefo- 
luaon of filver j 1. To avoid the formation ot cryllals of filver, which might 
take place if this Ibiution was too concentrated, tnefe being a cryftallizauon of 
filver in a falinc ftate, very different from the arbor Dianae which is requited. 
Ste Crystals ef Silver, a. Becaufe if the folytion of filver was concentrated,, 
the particles of filver would be precipitated too faff;, and in. too great quantity > 
by which they would be prevented from applying themfelve* regularly to each 
other, and would be thrown down confufedly. • 

In the third place, it is neceflary that the nitrous acid fhould be fatyrated 
with filver before it is diluted with water, otborwife the unfaturated part of the 
acid enuft firft diflblvc its proper quantity of filver or mercury, before the pre- 
cipitatkpi can take place, which would lengthen the experiment lo much 
more, as the quantity of water with which the fetation was diluted was 
greater. 

LX XV. ARCANUM CORALLI^UM* This w nothing elfe' 
than red precipitate , on which fpirit of wine has been two or three times burnt, 
with an intention of rendering it milder. Set .Pips <11 pit ate (R*p). 

I XJtVI, ARC A N TTM DUPM.C This tatin name, 

Hindi fignifies the dtuble feeteh is one of the mbit generally known felts. It is 
the fait compofed of vitriolic acid united with vegetable fiaxd.alkali ,^nd thcre- 
‘ fore does hot differ from the Salde dmbu* % ind wtrfatated tartar. ^jJp!Tk*TAR/. 
(Vitriolateo), 

LXXVH. ARC H IJL* (d) 

1 * 

t 4 d) Archil, Archill a, Rocella, or England. From’ this plant is prepared by 
Drseillp, is a white mofs which grows in grinding and moifterdng with' rotatUe alkali, 
the Canary and Cape de Verd ifiands, and Sc- a beautiful purple dye, which is nut durable,, 
cording v Linnatwr, on the wcftcirTcoaft of but is chiefly ufed to give a bfeom dHt i» 

Called, 
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JLXXVIII. ARGENTUM MUSltUM. (#; 

LXX 1 X. ARRACK, (f) 

jLXXX. ARSENIC. Arfenic, or white ttr/enic, is, properly (peaking, 
nothing bat the Bpwers or calx of r^gultia bf arfenic. 

This fubftante has fmgular properties, which render it the only one of its 
kind. 4 * * 

It is at once a metallic earth and a faline ftibftance. It refemblcs all metallic 
calxes in its capacity of combining with phlogifton^ and of be.ng thereby 
changed into a trtie fcmimetaJ. » 

But it very cflentially differs from all metallic calxes and earths, 
t. In being canftanrly volatile * whereas all other calxes Of metals, and even 
of the moft volatile femimetals, are very fixed when deprived of phlogifton 
4. Metallic calxes, fo far from being Soluble in water, are even for the moft 
part indifloluble in theftrongeft acids, white arfenic,on the contrary, is lolulk*, 
►not only in all adds,/but alfo in water it (elf, as faline matters are. 

According to Mr. Brandt, (Atta hrudilorum Upfal. de S°itmnHaVtis, 17^1) 
arfenic maybe difiblvecbin fourteen or fifteen times its weight'of water, by help 
of a boiling heat, and tranfparent yellow cry (tab. may be obtained by evapo- 
• rating this ioiution. * 

3. Metallic calxes, When perfectly calcined, (the calx of the regulus of anti 
mony not excepted) are cmirdy free fiom fmell, tafte, or other action upon the 
human body. On the contrary, arfenic always preferves a ft rung alliaceous 
fmell, and when put on the tongue, it excites an imprefllori of acrimony and 
heat, which produces an involuntary fpitting *, when taken internally, or evt i 
when applied -externally, it produces the moil terrible and violent eflFefh of a 
corrofive poifbn. ‘ r 

4. No kind of earth, nor even the metallic earths, can contrail: an union 

with metallic fubftanccs, Arfenic eaftly unites with all metals and fcmirnetals, 
with the fame degrees of affinity , that the regulus of antimony does, that is to 
fay, in the order following, according to Mr. Cramer: Iron, copper, tin, lead, 
filver, gold. ' 

It is proper to obferve, that arfenic renders all the with which it is 

united-brittle. Ic-renders gold of a grtyHh color in its broken futface, filver of 
a deep grey, and copper white. Tin becomes by mixture With arftkic much 
harder and more unfufible. Lead becomes very hard and very brittle, and it 
changes iron into a bl*cki(h mafs. Thelc obtervations are taken from Mr. 

(Brandt's Memoir quoted above. 

* * 

called, to other colors. By adding fixation vM for the coloring of platter figures, and 
of tin to an infufion of archil In water, a for other purpofei, as a pigment. It con&iU 
durable fcarlet dye is produced, at Mr. Hcl- of an amalgam of equal parts of tin, btfmuth, 
lot fay>. The- color of archil may be, ex- and mercury. ft ft to be mixed with white 
traded hy Watery by wbwtile fnitmb fir.bg o( eggs, ?r fpirft varniCh, and then applied to 
fpirit of wine. ‘ It lows its color in giaf» the^ntended work, which is afterwards to be 
tubes hermetically fealed, and refumes ft upon burnithed. 

expo Cure to air. A folulion of archil in wa- (f) Arrack is a vinous fpirit obtained 
■ter B?vfs a permanent and deep flam of a by deflation in the Eaft-Indies, from rite 
'pittpuffi mm: to tnhrfejw 0 V- 1 of is (aid, fermented with the juice 

{«) Afc osnTt?y Musivya* or MokAt- of cocoa nuts. 

1 ft,a moft con(ifting of fdver-like flakes^ 
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5. The more metallic calxes are deprived of phlog»fton» the move uhfirfibie ' 

they are rendered. On the contrary, arfenic is always Very fufible, hs volatility 
alone prevents its perfeft fufion., It volatilizes, r .all 

bodies, excepting gold, filver, and plating ' fi ; 1 ’ ' .V 

6. Eahths and metallic calxes have no a^ion^pc^ njtr^,vwhicA is obferyed 
under the article Nitre) can be decoropofed only bydphlogjftoit, vitriolic 
acid, and by fed at ive fait. AHenic^deeotppofes‘/mens 

not by combining with amlddlroyingitsacid, as phlbgj^pido^ by difeiv- 

gaging ir, and uniting in its place*with the alkali, as the; VMolid ai^d tibd fed*> 
tivc felt do. ■ • O'. ■, •*«. ■ ■•/„;.'-V t y '.J. 

Stahl and Kunkeiboth,knew tins' property deectn* 

pofing nitre, and of difenga^pngits acid* 

Stahl directs how to. prepare by rffefcns bf"'arfenk;«;'vcry'' 
extremely concentrated* of ;a penetrating, frpelVatal;, bldft^dSir,’ although 

its vapors are red.' pThif- color* aeqapdip^v is 


caufed by the water which taofeociefikililyd^^ the 

im m * 'V sm % ‘ % 4 'JttoJ* 1 . « * * V , *' '-to . .• M ' • *\ l ■' 


vaporsofthis veiydrc^g-abd dtfficbk1yt»>^M'b3^lai^dv'-,'' \hf .&»?&. 4 •; * 

‘is _f. . i ir. ,j: _* _ ju.uLi*- —__ i ' £ti Su« 1 /». •* 'i,„. _ £■ 1 by a 

arfenic alone \ 


Kunktl alfc dtre&s tomake*n:{&£ : i 

much dearer and ftmpl^ipi»e<^j!fr^ , .. 

whereas Stahl employsiii hk b»afcrai»:$ iic.--'.4>'cCQrpe^"'red» 

and does not life pure arihmc. but a equal parts.of arfenic with 

antimony and fulphor, a cwabmatiofi which the eheinifts haveIfcalled Pirmiefon^ or 
Lapis d#t?ibu$, o* • • Pl:\ra,>-<'< 1 '". . fj * . • 

Thefe two chemifts contented themfelves with examining the properties of the 
ipirit of nitre, Wjhjeh they prbcOred bj^nfeais* oftaMMa and nobody had examin¬ 
ed the ie"tduum ih tl«?V‘v.■ • • 

•Th p matter,; j bdngby: Mr. Macqucr, 
w‘i:> ha particularly exammea^e^ecompop^'^^i^d^^fevejSekhyiarfentc, 
and the new kind Of felt teoiaiidftgjn the nitrous 

Thefe refeatbfec&« mmmirs .printed 


in the c»lUs£llk^|ar^^>4he- 

with-the bafti # “hitre, after hav^;^4n^^i^il^;jfmt&sfe'JwW withthis 
alkali a ktnd of felt perfr^ly heutral, 

\ 


ife mqtotf *rfimc$k Salt. 

'See Salt (jfcNrTR A^jisew I car 7. - ’ -y : rP :y . 

■ A nother decompc> 6 f*on • of nitre' by % ar(wik:«i^;k'h 0 D^ \and',.etMjfe- 

quvntly aEo another combination of fcrfenlc by feme 

• «:>. -iniftf,.- Jbfenic fxed by Nitre,- or : 2 pftrf ue ‘*- a -^■ •*-—' A - • * * 

nat ioh dsBbrsfr<Mnthe arfehxcal: Alt of Mr* 


unto# 


wit, and ‘that 

Nitre FixtD by Arse^hc. 

Mr. Macquer haaj.abo-.p^6de>' 
fixed alkali. Ii^pttibfirJt*;a 

TherC A^fwhr^>*ar«> &u*wm' 
formed of 

White 

contract wuh di0ch?nt forts 
hi*ar. It'facilitates-the fd'fibn 

', ',' h -iC*" 



fthn latter combi- 
„ StMnotaneuttd ■; 
IT&f ,al>' alkali. • >*Sea ; 


to Ll*l» utkJto _J L. 

fm 

i.-V 


mated 



s:#: 

(fehipoiijon, 



toinpofittou of fevieral it gives much whitencfs and cleanntfs, 

nearly in the*tamcmanner as borax and the fedative f*k do: but it alfo has lie 
fame inconvenience* namely, thatglafi, in which a confiderabb portion of arfensc 
enters, is ftry quickly corroded by the air. 

' •' Tfyifa wife?mf fiftfCTaf of : theif • operations j ■but the «8t £s i c 

produces; are .arsqwee• a.examination. Arfcnic 

c»g«bbi:^i(m«h 4 aing with nM ’jmfBjljh w employed for. levcral 
met dliccompofitionv; ductf*as White and white tombac. Sie 
tkeki wsds.'- : ;v' '' \' •*, :••*... ; . '■ ■•' 

Arfenic is employed for making, together with copper and tin, 

'metalUcUt»b^.nds'^ : ^^^^|^hite;Color*\.'andl^)f »,„;very denle ,and cloie 
texture#, and C^^te;^o0-itiee*vfeg of receding 

well the fays ; * ■, i ■ 

.•' Fromwhat 'b*r--dsj»ft A M*VC 08 #rnh^i 4 .th© properties of aurfenic, we may 
■conjecture ;, . ; that^;this4C<wftahce ''M > a^talhC earth of C <p 4 rrli'cu!ar, nature, inti- 

principle*'which ■ has never been 
fepara^d frpns.it' by.wfeiell'aceottiiM^i'ir,tii its combination 
with phb^iffcpo «$cfe 4 $ tftks*ia adherfcsifb it when, by 

t|>»-|l«arAif»gp-.p£,v- • 

• Thus Becker^, properties of white 

>^bnicV'‘:giyai an&e-defines it irt 

“ is'tnvCdmmpn * 4 t^;awie»n. S*e^iflSicfof fea-lalt) u and 


And as l&r ^|bri^<&.«xr£il earth, or at 

baft lbmerhing --ifl&twukkr* mer¬ 
cury* and- metals' i cornea ,, as dif- 
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have alio confouuifcd themi a confufion for which they have been reproached 
by Hoffman, ^chiefly becaufe he was convinced that native? . pipiment and 
„ realgars are nor. poifonous, like the yellow and red artificial alienic?, from expe¬ 
riments-which he had made on purpofe. .. f V 

Un this fuhje& we-muft remark, that, notwi^hffanding Hoffman's experi¬ 
ment?,, which were made only once or twice aipcfe..dogs, it would be very 
imprudent to give the.native, prpiment qr realgars, infernally : particularly as 
ail chemical trials ihow that they contain an adenical principle s and that Hoff¬ 
man himfelf agrees, that when they have been expofed to fuc, they become 
'very .vlolent.ppifons. 

Hoffman alfo remarks, that the ancient pjrfficians did mot fcruple to give 
internally prpiment and realgar, and-juffifies ,tn$m horn the reproaches thrown 
ppon them py moderns. But{we muff o bferve, that the ancients vet., unac¬ 
quainted With white, red, apd yellow arienica, wh.ch Kavc been /ell known 
only within theft two hundred years •, and that if tlry h d ’mown the effects 
of thefe poifons, and their rcfemblanre to the native orpiinc.jts **od realgars, 
»thcy would probably,hfcwWm.-left bold. Diftrrft is as commcnchble as bold 
nefs is blameable in thole matters, the aftnoff infenfible differences O' which 
may occa&oo;<l^pffc v trouhkfome accidents. For this realbn, we cannot 
■approve af/*he fingular fecurlty with which ip great a phyhcun, as 11 airman 
was, endeavors mimlpipt 4: CqnSdence for fo fiiipiuou? drugs a: native orpi- 
ttoeni ahdttsdgir. t!i> ’V,. 1 -a' 

We dp not ho#pver mean m fay, that there is no cffential difference betwixt 
native orptmetit and ydlow nrfenic. It is even agree' 1 that the arfcnic contained 
in the ofpimfeit Js better pnitpd with the fplphur, anu is befides n a left pro¬ 
portion : for one part of orjament ap pears to be compofrd of a fpany ftonc 
and mica, from which Jt.pftCpfve£ a foliar :d and Chining form. 

When arjenic is cpo^in^vWith^fulphur, a.pari of il;e fulphur may be (epa- 


ratedfrom it merely bv fi 
of the fujplmr^' 


fen, oecaufc it is r. .pie volatile. But Ion, 


-.. wfeh t%?arfenic, !rom which it cannot he- 

feparafcet) Ape ti 

Fixedi aljt^ amd meWpry are two ; intermedia* 1 ' 1 l "Unces proper for tpifi 
•*operation, j-■, f . 

When ,nx©d> alkali is ufed, it jiavft previoufty be dtliouiated or rcfolved 

: _J ' lii. LC:. X.. i _:_' ' 1 _a„ 



Xhe arfenic $»fn^bUjn$», ip, white •/'■When top-much alkali is added, 

lefs arfettic p austere i becaufe.#)^ ,j$E^d' by ; ';th£p*r.npf 

. — nfSal 1 hAl >• . ... 1 . 1 . 



. rifts, p 

<«rhaihlRpmp) 3 r i .to 
jjQle, j, 


T^m^v 

- V. 4 ' - " .. • *■■■< t. ryvEt 



and mcrcpry hai ^fef. 
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2 V Arfenic Has the ! temarfcabfe property of taking from all metaflic matters* 
excepting gold, filifer, and metotf?. r part off .their phlogifton j fo that it 
would ’be mbltmed hjflf itgulifed; 4 ‘ 

Ta th^ operation by mercury; a part bf the cinnabar frequently rifes with 
the arfenic'v whiCh&i&eS 11'tocftSkry to fubflrtic it a fccond toe.-' 

Arfeiiic is foluble In all acMs, and with them forms, combinations which have 
riot yet been fufficlentfy examined. The vitriolic acid has the property of 
rendering it much more jExed than it naturally is: Aft effect which-it alfo pro¬ 
duces upon mercury. •> • •' a ;• 

If a mixture of arfenlc and;concentrated vitriolic acid be diftilled together, a 
vitriolic acid is obtained, Which, as Mr. Macquer oblerves, has fometimes the 
-xaft f»»ell of marine ?cid. t When this foiution is dialled till no more acid 
rife-- the retort is then altnbfl: Ved-hbt, apd' no Atferiic U fdbltmed t but it 
remains f»xien at the boaom of the retbrt ; and whfen it isxold, it U found 
to be o.se he-w, co.npaft mafs, brittle and tranfparent as cryflal-glafs. 
Thi.-, kind of arfenical glafs expofed to the air Toon lofes its luftre from the- 
moifture urtraftv which dhfolves and partly' ^liqufefts if. ;This deliquium 
is extremely arid. ‘. v / 

Arfeoi treated with phloMPon m a p roper manner combines with it, and 
afiumes J] the prop.. Ties 'fa very volatile tol-rhettil,Off i WKite Aiming color, 
mere or a if- *'.pon toe gicv. This fubftance is called bf Arfenic . See 

this w.r ' 1 /;•■ t’e ih%.r e. Making this reguhs\ and for its properties. ?"• 

The v.f CJ ,ic ...Id ; n couimeree' is brought chiefly from,the cobalt works in 
Saxonv f.ji 17. thing /.r^pr, and Smalt.. ' Cobdlcpmainl m'uch atflpic,. Which 
mu ft U hr. •ated from it by a long tbmfs&k>bV;*hdwhich*wouldbe loft but 
for a particular contrivance for the colieding itw ; 

For this pu-prfe, cobalt is roafteo in a : vaulted oven, to which is adjufte J a, 
lorT crooked chimney. The arfenic in vapors pAfles along tins chimney, ami 
is there celle&cd ; the aafenic which attaches itfeti to the coMeft And moft diftant 
part of the chimney is in form of a white or grey powder, callcdF/imvrv, or 
Meal of Arfenic •, whereas that part of the arfenic which inheres to the hotteft 
part of the chimney, and lc;ft rernoie from the furnace, fuftaius there a kind 
of fufion by whu,h it is reduced into compact, heavy, white maires refembling 
white enamel. Thole rafics of white arfenic are almbft always interrupted by- 

...... . . « ... ? _< /i.i.L... 


vvuiiv vuuniv-i* ** hviw ‘-”- - ” , t • - ~ f : < e a, # 

yellow or grey'.lli veins and Thdfe* A edJ ! «cpk r |M9tow4\ -lulpbnr 

or 1 phldgifton with which this p,ait bf !d*fc v arfepic if flftlF poiteds 

As afkMc is fbldom obtained in thetoat w<wdtai^ft3y <ulphureo«» 

or bhk^ftic4 ; paracksy W it be 'nf eke* 

mmry or of wttsifh miift beagsin -jSml^dvs^ei* 

.diate fubftance capable ? bforbingdtS'-p5a»imRl 

•Ht ?’ ' V lc- ui ^ £ , 

abd. £at«lf»ter*- 
- ma&j tav'iitodei. nor 


.p^T^ittoitoas pf che- 
iisg ; it tWitpi ' : ' ; fortKS r ’litome* 
as flied; alkali. 

*■' ** ' 1 - ' ■ 1 - f?- ■ 
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IVjfons poifoned by aricine fuffir acute pains in their bowels, violent vomiting, 
cold Jvve.us, 1 ) nf opes, and comulftons, which are always followed by death, 
unldi prevented by inertly lemcdxs. The bell antidotes to this poiion a,e 
Luge quantities of diluting and foftening drinks as mucilages, oil, milk. ,Po 
haps abibrbejii and alkaline matters woukj a#fo produce good e(lefts, from the 
pr')|)crty which arfenic has of combining with, and in fome mealure oi being 
neutralized by, theft iubftances. 

When the bodies of pcifcm killed by arfenic are examined, their (lomachs and 
irtellines arc tbund coveted with red, black, livid, inflamed and gangrenous 
lpon. (frequently alfo arfenic is found there in fubftance, which may eaiil) 
be diftinguithed by its alliaceous fmell, when put on burning coals, or a red- 
hot iron. 

Mr. Geoflry’s table docs not fliew the affinities of arfenic. In Mr, Gellcrt’s 
they are zinc, iron, copper, tin, lead, filver, gold, and reguiusof antimony. (?) 

I,XXXI. A S A-FGE T I D A (b) 

LXXXU. A S B E S t U S, (i) 

LXXXIII. A S II E S, This name is generally applied to the fubftance 
remaining of bodies containing an inflammable matter, of which they have 
been deprived by burning, or calc.nation in open air. Thus workmen, without 
underftanding chemiftry, and induced merely by analogy or rdemblancc, apply 


(g) Ntttvum relates that arfenic precipi¬ 
tated almoft all metallic folutions, but mufi 
of them very ilowly, Silver), iron, copper, 
tm, lead, mercury, bilmuth, were pi capi¬ 
tated from aqua fords, and gold from aqua 
So'utiom. of mercury corrofive fub- 
Hinate, oi copper in aqua regia, of *»nc itt 
aqua-forth, and of reguius of antimony fuf- 
t'ted no precipitation. Solutions in vitriolic 
ul of zinc and of iron were precipitated, 
oi copper very little. i'ugaraf lead, and fo- 
luti< us of fulphur with quicklime or fixed 
alk.ih were precipitated The fame author 
fuitlur relates, that arfenic was not precipi¬ 
tated Imm its folution in vitriolic or nitrous 
acids by oil of tartar or by volatile alkali, hut 
u was palpitated fiom marine acid by oil 
fd raj rar. 

-Xiiejiic is ufed for many purpofes; by 
dv * t,, as an ingredient in compolitiops for 
I* decs and other fine reds j by goldfmiths, 

1 r enamelling } by makers of glafs, foe pro¬ 
moting the fuiion of fri«, And the cleafnfifs 
and uanfpareney of clafs j by potters* for « 
whit* glazing 4 by c flayers in form t>f 
glafs, for promoting ' the fcorificatteh of 
ores which contain tm and antimony, for 
the preparation of compound metals, and for 
.whitening cupper ,»ud br*fe/ Ntk/tm fays, > 

* j 


that a beautiful metal like the fineft Heel 
taay be made by melting c.ft iron with arfe¬ 
nic, glafs, and a little tin j and that ametai 
refcou»rng iilver may be made from iron, 
tin, arfenic, and perhaps a little copper. 
Mr. Brandt {Aft* UpfaU »733.) propoles to 
make a varnifh for (hips, of arfenic with pitch, 
fulphur, or roiin, to preferve the timber 
fro n rotting, and.from woim^. 

{h) Asa-foetid ir a gum-refm, from 
four ounces of \ ’’k.i named fpmt js capa¬ 
ble of extract.t-na ounces i\x drams 
and a half of idinoi' cx’iadf; and wata, 
One ounce three itruples and a half of gum¬ 
my extract Fout ounces ot afa-furtida, 
difijllcd either with water or with spirit, 
yielded above a drath of df&ntii! oil, in which 
its peculiar fmell refides. Neuman. 

(i) AsiMTW k a grey, greenifb or 
blackifh done, pofieffed ot the feme chemi¬ 
cal properties as amianthus, 'and 1$ therefore 
referable to the fame clafs of earths. See 
AutiAM^vs. Tips chief differences be* 
ttyfot them tows Pones ate, that Mbefeus j$ 
heavier than amianthui, and ha fibres at* 
those fckttf brittle, * f , 

i» *.<&««** given to rlwie- 
ututm.. S:e Aji-VM (-PiuME f 

. * j * * »\ < 
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the name of ajUs to metallic earths thus calcined Pewterm, for example, give 
the name Tin+ajbcsi to the earth jQitf this s»eral which m fufion has been deprived 
of its phlogifton and metallic properties. If workmen had always applied names 
as properly as tfcgg *j»ve done |hia» they could not have been blamed. See 
• Combust hdCS u., 

JLXXXiV. A tpHMB0X *Xhe fflinhole is the loweft part of a furnace, 
nd is intended to f«M|npe srtfe falling from the fire, and ro give a paflage 
to the m which jfflHp' tooddctii into the’furntce, to keep up the com- 
buftion. See V 

JLXXXV. ,4-T H d?K GH, ,Che«iifts have diftingUiihed by this name a 
furnace fc oonfttuu&ed -that, it can always maintain an equal heat, and which 
ihall lafk a long time without audition Or fiefb fuel. 

The body'of? the has nothing in it pat titular, and « eonftro&ed like 

ordinary furnace^* But -at one of, its fides, of its middle, there is ah upright 
hollow tower, which communicates with the fire-place hy one or more Hoping 
openings. This "tower ought to have a lid which exactly clofes its upper 
opening, . * 

When the athanoris tp be tiled, as much lighted coal is put in t h fire-place 
as is judged necefiary, and thas tower infilled lO' thq, top with urthghted fuel. 
The tower 2 * then to be cxa&ly doled wick its lid. As- faft as the coal in the 
fire-place is cotiiumed, that in the tqwer falls dov. a and fuppJies Us place. As 
the coal contained in the tower hat no free commumcajciotirwith the external air, 
it cannot bum i ; U it mils into the fire-place. 

The athanoiv being much celebrated ami ufed by ancient chemifis, it has been 
particularly defetibed by nnny author, and was formerly found in all labora- 
rones- At preient this furnace U much left employed, and is even negle&ed. 

T he reafon of this is, this 41 the - newpt chemifts were in iearch of the art of 
making sold j, and being exciteu this powerful defire,. and Confidence of * 
fuccefs, they fp-ired no trouble nor expense to accomplish their dtefign. I hey 
undertook will it UefitStion, operations which required great length of time 
.md unreim*.^. I 'VJ-erei now, thefts alluring hopes having variifhed, 
rite cultivator of t w rrU ry have no other view mats to extend and perfect 
the rhenry of uus pan* -of natural puilofophy. This motive, although 

undoubted’)' much .iobJer than 4he jforinef^ hams however tp be left powerful 
over moft men. For now, all long and laMfetts operations whence chemiftry 
might receive great advantages, are Inegfefted* ah being sireibme and difguftful. 
There is, in feet, a confiderable diifeiffiict betwixt the hope of explaining a phi- 
lofophical phenomenon, and that of obtaining dh &|mt of gold capable of 
producing many others. Hcdfce the? ihftruments emt^jed % lohg operations 
and particularly rite ptHanor, m wfoAm J aqd 4ft) becade the fuel 

in the tower fs*4tyt CO rack tfceA hr fill down at once «* too great quantity. 
The Zamp-fiirnw, which is a trqo, .atfianor, may be fiioccftfully employed in 
operates which do mt rtqwtf riaiph heat. See Fvrwacb (T,ampJ, (k) 
LXXXVI. AV§VU M A IC U Ml (!) 

LXXXV11. A 2-U R & Ttefrrtfl* tourt^efi at prefer fignifies in 
general a finebfUc colof, ykt fottAJtfy apjh%i$*eed fo Lazutl^ called 

P) ftv PnATas* 
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exure-Jlone, and to the blue prepared from it. But fmee a blue has .been ex¬ 
tracted from cobalt, cuftom has applied to it the name of azure, although it 
differs confiderably from the former, and is incapable of being ufed for the 
fame purpotej, and particularly for painting in oil* former 'at prefcnt is 
called Lapis Lazuli, or only lapis, and the blue PWflHg|L jfrom it for painting 
m oil, is called Vltramarm. * ’ 

The name azure is generally applied to the blttc|«Mftade from the earth 
of cobalt and verifiable matters. This giafs, wmcnSpw^ Smalt when in< 
maffes, is called azure only when it is reduced to a Sop powder, Several kinds 
of azure are diftinguifhed, according to its degrees of beauty, by the names of 
Fine Azure, Powdered Azure, and Azure of Four Fires . In general, the greater 
the intenfity of color and the finenefs of ponder, the more beautfful and dear 
it is. Azure is employed to color ftarch i hence it has alfo been caHed Starch - 
Blue. It is uled for painting with colors and for a blue enamel See Cobalt, 
Smalt, Zaffri. See alfo Lapis Lazuli. ' . 


( l) Aurum Mosaicujb, or Musivujv, 
is a mafs confiding of beautiful gdd*colored 
flakes, prepared by amalgamating tin with 
half ita quantity of mercury, mixing this 
amalgam when cold with half its quantity 
of fat ammoniac, and the fame quantity of 
flowers of fulphur, and by expofmg the 
whole mixture to Are in a matrafs, by 


* \ 
which means a- fal ammoniac and cinnabar 
will be fublimed, and the refldnum is the 
aurum fiofaicum, or mo&ic gold, weighing 
about A wore than the tin originally em¬ 
ployed. It is ufed as a pigment and for 
mixing yritfo gtafs to imitate the fpangles of 
lapis lazuli i for which latter purpofc fuming 
talk is abb employed. 


txxxvnt- 
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UCXXVm. TJALAnC* (tt'Yb R 6 S T A i; IC A U The I., 

tl cfroftatical balance is an inftrument by -which the fpcol.c 
gravity of bodies is determined. For this ptupofe it is necefTary to find how 
much any given weight of a body, whole Ipecific gravity is required, lolcs of 
its abfoltite gravity when plugged into a, fluid* ^U 1 liquid fubtlanqes are proper 
to determine Ipecific gravities* becaufe thefe gravities are only relative : bur 
water has been generally employed /or this purpofe, becaufe it is the moll com¬ 
mon liquid, ana moil cooftamly pf a nearly uniform weight. * 

"When a body is tt> bowelgljba’in water, it is fufpendea to one of the aims 
of a balance, to the other ^rfS'rtf which is ted an ordinary fcale, and in this 
fcale weights ate to be put fufficient to maintain art eqbi%rmm with the body 
fulpended in air. The weight ntctfyay for this purpofe is to be oblerved and 
remembered. Then the fame 'body ftul fulpended at the arm of the balance, 
and counterpoifed by the Weights in the fede, is to be immerfed in water, by 
which the equilibrium is deftroyed, and the balance iodines to the fide of the 
weights. Tne weights Are therefore to be dijmmlhed till art equilibrium is 
teftored with the % body funk entirely in water. The difference betwixt the 
weights of the fame body weighed in dr and in water, determines its Ipecific 
gravity. 

It is proper to obferve upon this fubjett, t. That water can determine the 
fpecific gravity of bodies only Which are fpqcifically heavier than itfelf. For it 
is certain, that if they were lighter than water they could not fink in it by their 
own weight, which is nec4ftary for theexper^rtent. In tfeis cafe it is necenary to 
employ fome liquid lighter than water, as ethereal Oils, (pifit of wine, or ether. 

z. It is proper to remark on the fubjeft of the hydrqftatical balance, that it can 
be employed conveniently for folid bote only, becaufe the fluids cannot be weighed 
in water but by means of fome vpflel which muff be immerfed along with them. 
But this vefifel baying its peculiar fpecific gravity would render a troublefome cal¬ 
culation nccefiary. Another method is then generally ufcd to determine the fpe- 
cific gravity of liquids, 

3 . if the folidbody, whefe fpecific gravity hi to be determined, be foluble in 
water, as, for inftance, a4ump or folt, water Could not be employed for this ex¬ 
periment, becaufe a quantity of it would be dlffolved during the time of weigh. 
*ng s by which, an error would be occafioncd fo much greater as there was mo.r 
' . of 
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of the foluble bodydifiblved. Ini this cafe theii it it neceflkry to ufe jfb|ae other" 
liquid which cannot diiiblve the body, or elfe not to employ tbefcydroftatical- 
. balance* butthefame method by which" the liquids is disco¬ 

vered. \ 4 ».<iiA! 5 |T , rk ^RAiiiry 

IXXgOL-y B'&X.O (MARfl ■ Martial Bilk ato a mktiue 

of filings of 'o#»cteitfX|.«# 'wetidr jtoiftintoftftlid ftpflfientctnd form- 

of a haft, which is ufed to impregnate dttter-. drtot|fcrliquids withirortdifiblved 


ings of iron and 


by the tartareous acid. To make tbefe balls, .one 

two parts of powdered cream of tartar are mki^ weU ^ in*o an 

earthen or Irpn yeflel with Iproe wfterc ; Thf$ toixtqre is to.ft*ftwted, from time .- 
to dme, till,it becomes almoftdry, hn#th<sci ft lo^^arid to- 
be ftirred as before, 'This treatment Is to ' ,^wslb<en^ 

nearly' dry, fbmewhat of the ho^ftenee ''ah#, tetany - ^ 

k is to be rolled up into the f*ft ^ 

a rag, ahd when kftended to be u&d, it -is «b . 

iome color to that liquid. / J 7 v- 

and ts'employdJ both'mtemalk a<iiextenH 4 l? 3 “ '" ’ 

. .-.iron bm& ftkblh%-*Q..jMa^ 
acid,■■ which- reduces it ’to' a kftd 
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XQ, BALSAM, By are meant oily, odoriferous, ami aromatic 

matti r% liquid, Hue foitwwhat»ithick, which flow fpontanooufly from certain 
nets, «r from inqlimw mwfeiWl purpoferso * 6tg«r qtmmf* 

Theft; balfiim, 'Much may more particularly ba,cidkd jwimaf bsifams* todidin- 
cuifa thorn from %wt dOmpofitioas a#© called balfartft, derive their liquidity; and 
imell from a greater or left quantify of d&nrial*o4 whifh‘*hey contain, and 
\vhu.h may be extrl&ed by drodlaikm with'the heat of boiling water. Set Oils 
(EsSCNTIA*.). 

Balfams may be even confidered as true effential oils* whi$h have loft, feme of 
their odoriferous principle, anti of their fined and mod volatile part. When 
they are deprived of their remaining part of volatile q4* their reMuuftu exadlly 
rdembjfe thofe which remain after rite reification of cfieijria^oift* Tb«fc rdi- 
duums are true refins, from the anaiyfis of which the fame principles are obtained 
as from natural refmsj and thefe lad are nothin bur hal&ms exhauftedfty time, 
or by the adion of the air, and of the fun, of all their odonferpus and vplaule 
parts. 

There are feveral kinds of natural h^faltns. Tdiey*. do hot efifenriaty differ 
from each other, but Only in the lroell and degree* of confidence* * Toe fame 
kind of balfam aifo frequently differs with refpeiSt to the degrees of tfaeffc. two 
qualities. * 

The principal natural bal&ms are the bulfm of Mtna* or the tekift ktrf/am, 
which is the mod ram and deaf of all * the balfams of tok and of Mm fa Jbelh, 
both which Mr. Become confide is as the forhe ^iad of baJfiun* with this di& 
ferenee, that the fird ft liquid, and the fecond ft^rimoft dtyr * rim halfm of 
Copabu t or of Copaiba* vulgarly Capm \ liquid Jtywx* qrforw * and mpt&ines* 
See for* an exawpk of t&e anafyfi a#d properties of all theft Mlfam the word 
TvaPBirriNE. „ . . 

XCII. BALSAM of SULlHUt The balfai* <0f fiilphur is a 
folution of fulphur in o$L . , *, 

Sulphur, from the It isrinfolublfc in. water and 

aqueous ‘liquors: but w* <$*» 'which alfc.cantaiamuch 

P A? oils, either e*pn#J^^Kah > **» 4i?Wvcfr»|phm f t to make thir&Ju- 
tion, the oil ought to be poured on the sulphur if* a masraft placed m ja find-bath, 
and fufBcient heat applied to melt the ftriphur* according to Mr* Bpaume’s obUr- 
vation, who kept d»«fe two Juhftances a jptyritoag rime together fa a left heat; 
without perceiving any fign of folutjbn. 

While the oil ftvrimolmogriie fiSphur, it acquire*# iwddi& #^fwa color, m 
acrid and di&gtheaMe ufte, ami a ftaong,frwltme!S likc*tafcof*tbe combination 
of oil with variolic adA ■ 

As wn- r can diflUvr orily a determinate quantity km Alts* #4 a* this 
quantity is greater wh^i the water ft warm than when cold, fo ajfooift mi 
iofvc only a determinate quantify of fujhiwr, and thjftwtlanrity is greater when 
heat w applied-; kpoce fr lllfer Nfoafl immM wiA WsAv*by 

a iuiubte bail § a paif or PMB» mpgra fctoaraees fH*m the «& when 
the foliation wan, aria cM*Mia&WM in * mflaBftMd 

form* in the fame manner affinwfe lifer rick hrh job having been diffirived in b^l- 
ing water, cryftallize On thc appllcatioo of fold , 

* T1m* 
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acid difiblvcs a metal or an earth; althpugh this latter mode of expreflton be 
more general. It is even probable that the difiblving power which the mom 
weighty and fixed bodies have is really much fhonger than... that of.bodies lefe 
we ighty and fixed*- This is certainly fo if the tendency to-unite be only an effect 
cif the general attra&iori or gravitation of aUpandclea of matter to each others See 
Combination and Solution. * . . ^■ .4 ^ 

XCV. B A T H. Chemifts -call feveral matters which they employ to 
tranfmit heat. Baths. The matters moft frequently ufed for this purpofe are 
water and fand. * , ; 

When water is employed it is called Balneum Maria , or water-bath. The wa¬ 
ter-bath is much-ufed, and is convenient for many operations. 

As water, when expofedto fire in any veflel from which it can evaporate, does 
only receive a determinate degree of heat, which always remains the iatn£ when 
once it has arrived to the boiling heat, it follows* that ,by the wafer-bath a de* 
gree of heat always equal may with certainty, be, tranfmitte#. Further, this de¬ 
gree of heat being incapable of burning, or of communicating aiicmpyreumatk: 
quality to matters fufeeptible.of it, the water-bathhas alib the advantage of not 
expofing fubftances to this inconvenience, i he.water-bath may.Jilce^ife be em¬ 
ployed iuccefsfutly for all degrees of heat inferior to that of .boiling water. -‘See. 
Alembic, for the Jlrufture of the water-balk, . ?„ . . , ’• *'.» - , 

When veflels in which difbilations and digeftions are blade, are placed in fend, 
tlieh a fand-bath is formed..: 1 his intermediate /ubftahcc is alfo Ve^y convenient 
to moderate the too great n&ivity of the naked fire* and 40 tranfinit any 
degree of heat from the weakeft to a red heat. 4$: this bath.is attended with 
lefs trouble, and requires lefs apparatus than the water-bath, it is much ufed 
in laboratories. For the fand-bath nothing is requifite .but an earthen or iron, 
veflel filled with fine fand. This Ypfiel is fitted in to a.furnace, and is capable of 
containing the cucurbits, retorts, m^traflea, o? oth$r veflels containing the mas¬ 
ter to be operated upom : .. , f v ; - 

The only baths now generally ufed in cbemiftry arfsthofe mentioned, the water 
and fand-baths, becaute thflygye. tfac mo&,convenient, and ,arcj .f!4flicicnt for all 
the operations which do,not-'i^wf^ < n|kke<kfi'i'e, • , -, %. . 

Ancient cherpifts, who had ali*a tincture, mose qr lefs, of alchemy, and .who 
for that reafon were much more careful and Ja,boriqbs in/.^hem;operat»0tti?i .tiled 
many different baths, jn order to apply flfjccifcly fcqpjfad degree m . 
They ufed the. vapor of water, ajhes, the fufeftance remaining after the 

fqueezing of grapes, and whatever they imagined moft proper for their purpofes j 
hence the names oi vapor-bath, ajh-bath, dung-bath > bath of belly % Stc. 

Bur s we have laid, an intelligent and experienced artift may very well perform 
a! I t.’x chemical operations, which do not require a naked fire* by means of the 
water and fand-baths. See Di&i^llation W Digestion. , 

The word bath is affo ufed m another fenfp tqfipify ‘ of ipetaftk:. 

.matters in certain operations; > 

metals are faid to be 'fp^etk* wheh they are ineltedV 'Wdhen gold# 1 pudmd^by 
antimony*-this fcodmdtal mfelted- leaned Jiy 1 fatb-fif £w. 

Alchemifts, who cbnftder,gold }»' the king 'dfmetjd: 4 ! ‘:'bal! iuftbmy, 
the king tnly* bahteum feMus rtg&t becayfe, ; '$h fa£fc*%ofd oniy^anrtfift th^aeaio^''" 
.pf tmimony. See Purification of Gold by Antimony. " * 
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XCVI. BDELLIUM. (9) 

XCVII. BEE-GLUE* if) 

XCVIIL BEER. Beer is a fpiritpous liquor made from any farinaceous 
grain, but generally from barley, it is, properly (peaking, the wine of barky. 
The meals of any of thefe grains being extra&cd by a fufncient quantity of water, 
and remaining at reft in a degree Of heat tequifite,for the fpirituous fermentation, 
naturally undergo this fermentation, and are changed into a viooys liquoi. But 
as all thefe matters render the water mucilaginous, fermentation proceeds (lowly 
and imperfe&ly in thefe liquors. On the other fide, if the quantity of farinaceous 
matter be i'o diminifhed that its esc trad or deco&ion may have a conv»mnt de¬ 
gree of fluidity, this liquor will be impregnated with fo final! a quantity ol fei- 
mentable matter, tliat the beer or wine oi* the grain will bo too weak, and has e 
too little tail®. 

Thefe inconveniences are remedied by preliminary operations which die grain is 
made to undesgo. 

Thefe preparations eonfift in fteeping it m cold water that it may foak and fwdl 
to a certain degree, and in laying it in a heap with a fuitabie degree of heat, by 
means of which, and of the imbibed moifture, a germination begins, which is .0 
be (topped by a quick drying, as foon as the bud (hews itfelf. To accelerate tht 
drying, and render it more complcat, the grain is (lightly roafted, by making it 
pafs down an inclined canal fuffidently heated. 

This germination, and this flight roalling, changes confiderably the nature of 
the mucilaginous fermentable matter of die grain. The germination attenuates 
much, and in fome meafure totally deftroys die viicofity of the mucilage^ ond ir 
does this, when no| carried too far, without depriving the grain of any of its 4il- 
pofition to ferment. On the contrary, it changes the grain into a faceharine fub- 
ftance, as may be perceived by mafhing grams beginning to germinate. The 
flight roaftdng contributes alfo to attenuate the mucilaginous fermentable .matter 
of the grain. When the grain is thus prepared, it is fit to be ground, and to 
impregnate water with much of its fubftancc witliout forming a gaie, 01 vifcous 
# mals. The grain thus called malt. This malt is then to be ground , 

and all its utbftance, (fermentable and fiduble in water, is to Lx* extri¬ 

cated bv means of hot watCr. This exrra& or infufion is foflkkmly evaporated 
by boiling in caldrons ? and lame plant of an agreeable bittetnef, fudi ,a& bop., 
is at that time added, to ludghtetl the tafte of the beer, and to render it capable 
of Being longer preierved. Laftiy? this liquor is put ’Into calks, and allowed to 
ferment? nature performs the reft of the work, and is only to be a.Tilled by die 
other moft favorable eircumftunces for th$ lpirituqus fermentation. Fermi n- 
option 'Spirituous). 

XOX. fi K N. (q) 


(*) Buslluim II a gum refin, from an 
ounce of wbifch tnay be extroftad by Water 
fix draws and fcmples, or by fpfctwo 
d tarns. * 

(p\ Bn -Gcub Is la uo$ut-;|i, glu- 
tuiou* wu^x ^nployqa by feeer Cement 

* jtbe.cpmlw.ti? the 1 |uves, to stole up the 
celts. Aima.f 


* . '($) Ben-Nuts yield, by exprofljon* 
much oil, which, from its property of m»t 
"becoming rancid, at lwfl for years, h ukd 
as a menflruum (or iIk* ewlrmdion of the 
, odoriferous part of flow ns of jafmin, *vn>- 
kts/Voics, hy.»i mths, Lilies ol the valley, 
tiibcrofcs, jonquils, tlove-july flowdrs, a*ui 
othefs, which, like thef 1 *, yuld little or n» 
Q * 1 v rfllri.d 


V 
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C. BENJAMIN. Benjamin , or Benzoin, is a refin of an agreeable aro¬ 
matic fmeli, from which an elTential fait, or volatile, concrete, cryltallized acid, 
called flowers of Benjamin, is obtained by fublimation* See Flowers of Ben¬ 
jamin. As to its other principles, it is fimilar to other refins. See Resin. 

Cl B E R Y L. (r) 

CII. B E Z O A R MINERAL. Be^oar mineral is the earth of 
the regulus of antimony deprived of all its phlo^ifluon by the aftion of the nitrous 
acid and by calcination. 

The ordinary procefs to make this preparation confifts in diffi>lving butter of 
antimony in a fuffidcnt quantity of nitrous acid, or tilfthe ^ehomena of lo- 
lution ceafe. If more nitrous acid be added than is neceflary for the Ssldtion, no 
inconvenience follows, as we fhall prefendy lee. , ’ 

When the folution of butter of antimony is made, it is to be evaporated to 
drynefs in a glafs or ftone-ware vefiel: more nitrous add i? then tbbe poured 
upon it; rather too much than too little $ beeaufe an excels of this^does no harm s. 
this folution is to be evaporated,' as at firftj and the fame operation is to be re¬ 
peated a third time; after which the matter being dryed, is to be calcined fos 
half an hour, till, according to Lemery, a very flight acidity only remains. 

This operation, which was invented for the preparation, of a remedy, furnilhes 
phenomena very worthy of. attention, and fit to illuftrate the ellcntial properties 
of the nitrous and marine acids. The following remarks then are to be. made on 
this fubje&i Aqua-regia being the moft aCUve menllrtium of regulus of anti¬ 
mony s and fjpirit Of nme, in which die butter of antimony is dilfinved, forming 



acid only, biar wi?h the nitjfpus and irnrihe adds jointly that is; with aqtta-regid. 
When thi$ folution is not hprried ton rpuOh, it is clear andlimpid* . And this is 
the heft method oY haying tlie^reide^pirible quantity of regulds of antimony 


As upon tft& occ'afiqnV the^^ui^pfAiidf- parts*o£ the .regulus 

qf antimony feparated froth qf'of the 

marine acid, and confequently the f ' 'Kqjjplb*' of. ahtibiomr 

broken, this nterotte raii\p^ much 

more facility and almoffc ihMntaikbOliy: hence it haj^ejhs that unfefs the nitfobs 
acid br gradually added, and .at longinmrvak*the^ut | ^;‘is ! ,ma^e' fb impettipufly, 
that all the matter is apt to &fe inftantiy over thmKmt^ii^ve|^Iwith fcflTervelfcencc, 
which:happens' in tnoft lolutiohs, at^t‘ htiv^Tfae 



Howeis-M ••this: ^raof^iCin^iorbite'Ss' IrgCfeoua 
tiipt in the oil, and pvt iit the bottom of a gknon& 
proper., veffel.; 0» ^■ 'is sfawA H&W- imdtfmb 

layer of frelh flowers, above which more tfttetl 
c °d»n dipt in oil« 

natdy flowers ’ an 4 K '<Ottbn ar&'-dirri^di, tfil oiig sfflbS 

' the. wktthlMay w 5 .Jffft.'fix • V 

ttyct to be fetewod an Wit, dr of owoiiih) - jfwi Sr **' f 
it loll. By digeflion during 24 nourf in 4 * zaffre. 


^gnotv'^he • fentb. from a 
mM'je 



quant tty» 
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quantity of air in this fotution is very great, Di. Hales h.A aftcrtaineri th;,c 
mirtyrihc cubic inches of air, are <^‘r^;,1gedfrqaa the fojution of half a cubic inen 
of butter of antimony in as, much" nitrous ,a£id: but. this muil vary according to 
the manner of making the iblutioii. ' Is k even certain that it is air which is thus 
difengaged, and not ioipe qt$i£C fubfi&nce reduced to el aft? c vapor ? 

However it be, the new combination of regulus of antimony with the acids of 
aqua-regia is very different’ from the butter of antimony, Thc prcfence of the 
* nitrous acid produces an entire change. 'This metallic fubftnncc h no longer 
uni ted, with a fifigle acid, inca^bfe of, depriving it,of ks phfogiiten, and wluch, 
by its indmate union, communicates to the fcmimetal its volatility. 1 lie nitrous 
acid cannot unite with the regulu$ of antimony without depriving it of a hr-:c 
portion ,of.|ts inflammable principle. The regulus ’thus half calcined can i.r> 
longer have the fame adhefioji to the marine acid; therefore if this new combina¬ 
tion be expofed $p the a&ion of fire, the marine acid, which now fearedy adheres 
tq, this altered .metallic matter, far from railing it, as when it was combined Vitb 
no, other acid, does.with great facility evaporate*, and the nitrous acid, which ad¬ 
heres ftUIlefs ffe^n the marine add to this,metallic earth, quits it ftill more eafiiy, 
and continues tqjifeprive it more and more of its, inftammable principle. 

The fame efie£h ought to take place ftill more upon the new additions and 
evaporations of the nitrous acid; therefore,-*after air theft operations, nothing re¬ 
mains bu.t ah earthy white m#er, abfqiutcly fixed, unfubbft, and ipfoluble in 
acids, -which has* no lofij^r any imefib or purgadve qualities, nor any tafte, if fuf- 
ficiently .calcined. It % in. iWt» a true cal* of antimony* entirely fimilar ro 
diaphorcric aatm»ny, except'that to thk fatter, preparation a fmall portion of die 
earth of the alkalmebafis of nitre, adheres, which-is not to be found in ibezoar 
mineral; hence we Ought to conclude, that nitrous^ acid produces the fame 
cffe&s upo|i the regulus of rntfenopy by the humid, as it does by the dry way. 

When bezoaf ipineral is prepared for the puropfe? of medicine* it is proper not 
to calcine it too much; otforwife it would probably have no v$tue. when k 
is, moderately cakined* as Lemery preferibes, it may have the fudorific virtue 
afcfihed to it, from the fmatl quantity of acid and perhaps of dftogifton adhering 
to it. it is thisfadprific virtue, tpjijr or fajfely bribed, wflich has occafioned 
the’name of bezoarmineral, became the annual 'move is; confuted alfo as a 
iudorific, ; ; v - f| - 11 J " ' U: ' 

. It -is evident ^ w . ^ JI 
neral, and whait Wfe llmug.ifs 


„ . w .. nature of the bezoar mi- 
that ( the marine acid contained in 

.’2 ___. f 


the butter of antimony 4 s entirely loft, to the operatapn, fince 

the nitrous acid alone is capable of depriving the fegulus °f antimony of all its 
phlogiftbn, and of reducing it to a wbicq entirely fitiiilttr to bezoar mineral, 
telp then of employing, butter , of anqmony, which requires a preliminary and 
" '* ‘ i, the nitrous acid may bedire&ly poured upon the powdered 

n affifted by heat This acid, readily corrodes the (rani metal. 


expenfive 
regulus, and 
without 



ives it of Its pfologifton while it attacks it, 


W more acid poured, pry *nd this repeated 
. . stSS^tbh ''iwjfe'^atfjaft calcined,' a whip? calk of antimony is ob¬ 
tained entirely fimilar to bezoar mineral. . . • . , 


t. tr 


cm; 
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CIII. BILE, (s) • 

CIV r . B I S M U T H. Bifmuth, called alia tia-glafs, and by fbme naturalifls 
mr.rsaftia cffitinarttm, is a femimetal fbmewhat limilar to the regulus of antimony, 
I t appears to be compofed of cubes formed by the application of plates upon each 
other. Its color is lels jvhite than that of the regulus of antimony, and has a 
rcddilli tinge, particularly when it has been expofedm the air. 

It is the heaviefl of the femimetals, and lofes in water about a ninth part of its 
weight. 

It. is alio very fufible, and melts a longtime before it is red-hot. 

Bifmuth is f:*mi-volatile, like the other femirnerab. When expoied to the fire, 
flowers rife from it * it is calcined ; and converted into a litharge aiid glafs nearly 
as lead is. It may ewn be employed, like that metal, to the'purification of gold 
and lilver by cupdlation. 

It cafjly combines with fulphur, and is thereby reduced into a ftriated mineral 
like antmony. t * 

Cr amalgamates with mercury, and, according to Mr. Waller ius, it has the 
fif'.guhir property of fo attenuating tin, fiver, and cfpecially lead, when any of 
tr.v tc metals arc added to this amalgam, that a part of them patles along with the 
mercury through chamois leather/ This iufficiently proves that this method of 
purifying mercuiy is infufficient. (IVallerius’s Mineralogy)'. 

Mr. Cramer, on the contrary* fays that only lead, and not the Other metals, 
can be fo difpofed by bifmuth as to pals along with the mercury. He adds, that 
the lead mult be previoufly unitdB by fuficn with the bifmuth} and that if the 
amalgam be digeited during fame days, the bifmuth is feparated, and the dead is 
left attenuated with the mercury. 

T his femimetal is not equally foiuble in the feveral acids. 

Tlie vitriolic acid does not, properly ^peaking, difiblve biffnUth. If a part and 
a IvcIf of bifmuth be mixed with one part of concentrated vitriolic acid, the whole 
diddled to drynefs, and the refiduum walhed with water, the liquor drawn off is 
or a red yellow color, but from which nothing can be precipitated by alkalis: 
h: nee it may be f||fpected that the vitnolic acid attacks only the inflammable part 
of bifmuth, and does not tliflbiVe its metallic earth. . v * 

The nitrous* ackl diflolvcs bifmUth very well. 

The marine acid attacks and difiblves bifmuth a little, but fiowly and difficultly. 
Alkalis form a precipitate with marine acid in which bifmuth has been digeftttl a 
certain time. ‘ ' . 

This fenrknetal does not very fenftbly detonate with nitre. It is, nevetthelefs, 
calcined by this fait, as all the imperfect metals and ferftimetah are. 

Two parts of nitrous* acid diflolv-e with heat and eflcrvefcence one part bf bif¬ 
muth. Tiie fblutton is clear, ftmjiid, and rofe-Cpiorcd., It coagulates intb fmall 
rryftaU a$ iboii it co6I$. V ’ " 

(j) Bile tf Animals i« an oily, vifeid, and a'reipU^iti coftiamtotg a confider- 
f'l.onaeeous fluid, difTufiblc in water, and able q Uafitlty Of ''fixed alkali, i Afcwfs ‘-alfo 
when thus diluted, , ftiore. sum-feent than dccompofe It, are thereby netip'aHzed, tud 
other an mal fluids. Trdpiflatod bile may, precipitate from it a'vre$noii» v ..inaiterj not 
by heat, be Sift incited, and then decorn- foiuble in water, bwt psidy feiubleih fpirit 
j-.oibd, yielding by diliillaiion an uiinous of Wine, , * , 

jpirit, a. v'oi.it 1 1 fait, much emp', r< umaac 

Tim 
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This folution oughtto be made gradually, to avoid too great commotion and 
effervefcence. , v . 

Water alone being, added to this folution, precipitates the bifmuth. The pre¬ 
cipitate is of a very beautiful white, and is commonly called magiftery of bifmuib* 
anti by fome artifts Spawjb being the. fame HyHic^i is ufed as a paint for 

the fkin. ; ’ .., ■ . - 

To have this white very beautiful, an aqu.a-fortis muff not be employed, 
which is adulterated by a mixture of vitriolic acid; for this latter acid gives it a 
greyilh caft. „ ,, j. 

If the nitrous acid has dificdved but little bifmuth, much, more water is 
fary to effect a precipitation. 7 

This magiftery. ought to be well waftied, to deprive it as much as pcfllbl. 


women painted with this white may be rendered quite black by die phlogifdc va¬ 
pors which rife from putrefying matters, needfary-houfes, fulphur, liver cf 
fulphur, bruifed garlic, &c. ' . 

Alkalis alfo added to, the folution of bifmuth occafion a white precipitate of 
this femimetai, but not fo beaqtiful Vs' when water only is uied $ hecaufe the 
pureft alkalis contain fome pJdogifton, which gives more or lei’s color ro the pre¬ 
cipitate. f . 

Some authors recommend a folution of fea-falt in water for the making of this 
precipitate. But 3Mff- Bpp:, ih- hls piffemtion oil Bifmuth, has Ihewn that the 
marine acid does norprecipitate this femimetai, and feparate it froni the nitrons 
acid, as it does filver, lead, and mercyrv. 

Thus, although bifmuth refembles lead jlri many of its properties, as the 
younger Mr. Geoffroy has Ihewn in the Memoirs of the Academy, io that lb me 
chemifts have called it the lead of th£ lemimetals, it appears, that, ’befides want 
of ductility, it differ® elfentially from* that metal in other reffie&s. 

Lemeri fays, that if the folution of bifmuth be tiled to write with as an ink, 

, that the writing does not appear, but that it becomes very black, when moifl- 
cncd with the debquiated liquor of the licoria of regulus of antimony. This 
folution is therefore afympathcric ink. The reafon of thisphenomenon is founded 
on what we have obferved concerning the property which bifmuth has, when 
much divided, of eafjfy inibibing a fuperabunoant quantity of phlcgiflon, and 
by that means of acquiring a black color. - ; i ' 

**1 '1_ 1 1 «•«**»*•»•* 1 CM S X* -WtfSk aT ft*lvvT\'* 4 *** ; T*’ ll ^ 


aiKau qj sna live 
wtth’V the ; fui 
bifmuth, which tfc 


becomes viable. 


fcoria contributes n 
be* as well employe 


t 46'tfie 5 pScef* j. tl&.&mftf |ulphur 
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m th. This chemift places the affinities of metallic mates wirii blfmoth iti.the 
frflowing order: iron, copper, tin, lead, filyer, and gold, (t) 

cv. bist r e. (u) , . 

CVI. BIT T E*ft N. (&) ■, ' c: 

evil BITUMEN. Bitumens are oily matters, of a ftrqQgJfndl, and 
of differeht confidences, which are found in msky placesi within the ^rth. 

There is only one liquid Bitumen known: it,» called petroleum* becaufe it 
is an oil whkha&ually flows from clefts in certain rocks, and it is gathered in 
wells dug in certain grounds and mountains. See Petroleum. ^ 

Solid bitumens are Amber , called alfo Karube* or yellow amber \ Jet ; Afphal- 
turn , or bitumen of Judea % and foffil or pit-rood. v 

- All thofe bitumens, when diftilled, furnifh phIegm, an acid hqiitor frequently 
fulphureous, a thin oil like petroleum, a volatile acidand concrete, felt,M which 
amber gives the larged quantity) a black arid thick o|L and laftly, a charry refi- 
duum, more or left earthy and -copious, according to lie nature of the particular 
bitumen analyfed. Foffil coal fumiflieS the largeft quantity ,of *$his refiduqm. 
From this analyfis it appears, that t bitumens are compofed, ‘dike all other 
vegetable and animal concrete oily matters, of an oil and an acid. They differ in 
general from refins by their greaterfoUdity; by their fmell, which is ftronger, 
and not like the aromatic fmell of refms •, by their infolubility in fpirit of wine t 
by the volatile fulphureous add; and finally, by the concrete acid obtained in 

The origin of bitumens is ap interefting queftion, concerning which naturalifts 
are not agreed i Tome imagining that they eflcntiafiy belong to the mineral king¬ 
dom, and others that they proceed originally from vegetable fubdances. We 


(t) T. Bifmuth, like iron, is ffidto occupy* 
when fufedy a kfs fpa<*than tohetrfilid. It 

fufibU with a beat of 460? of Fahrenheit's 
thermometer. 3. It greatly eticrtafit tbe fu- 
Jibility of fome other metals, Thu 3 , an »«ay 
eon lifting of equal parts' of tin and bifatutb 
is fufible with a heat of 280® of Fahrenheit^ 
fcaie. 4 . Equal parts Of gold and bifmutb 
form a brittle regulus colored like biunutb. 
Equal parts of btjmuthvaA fiber farm a naafs 
stotfo brittle af the former. A fitttll portion 
of bifmfoh encreafes the btightnefs hard- 
jaefs, and .fboprQufnqi* of os. The color of 
copper isrehdefed iefs red, but not wjbife, by f , 
bifmuth.^'Bqual: parts of bifimtb Jim Mpd . 
form a darkgrey* ifmnpbibid'.* 
be united.with 'im, t '* ftroiig fwifc - ft 
does not unite with a arte Or with regains of 
cobalt* or only u* a hnaUproportionr 
ufis of bifmuth arq. for inahfefg Asivttr with 
tin} for filtering snctalsj for frintens 
types (Homberg advifes one part Jof biftnuth 
and one of tin to be added to twelve parts of 
the, common corapofition, Which is one part 
of copper, one part of regulus of antimony, 


and‘five parts qflead); for foils for mirrors* 
the cotfimoii mixture for this being one pact 
qf.letd^ two parts ’of bif- 
routh, and ten p|urts of mercury j for anato- 
tfifbt mjegtim* equal parts of lead, tin, and 
bifinutb, to whie^ fom# add a little mercury, 
foru$og! * fufibteidfor 

imitating Mwwg *0 mpd* for which pufpofe 
it is ground, applied urith .whites of eggs, 
and burnflhetf for farming gold andfiber by 
cnpeUtttieh* forWhien It is'preferable to lead, 
ns it- more efie&tially deftroys imperft<ft 
metals, promote* 'Hit y krificatfon of earths 
andj .oaljms 1 ,: ;■ and'k^l^tes i with ■ fulphur, 
.formmg w* HHUy* '.for 



w —---p—Jfr' ■ / 

(w) Bittrrji »s the hitter feline liquor 
which remains after the cryftallitation of 
fca-falt in fea-water, car the water of Mt 
fprings. Set Water (Sea). 

* mu 
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inufl: allow thjs latter opinion to be the moft probable: for, firfl* no body the 
origin of which is certainly mineral, contain® the fmalleft portion of oil. Even 
fiilphur, which of all minerals approaches moft to the nature of bitumens, and 
which all the ancient chemifts have confidered as fuch, does not contain, as Stahl 
has demonftrated, the fmalleft veftigeof oil, 

2dly, It is probable that thequalities by which bitumens differ from refins 
and other oily matters, vegetable and animal, are either the natural effects of 
time upon thefe oily matters converted into bitumens,^pr of an alteration pro¬ 
duced upoirthem by mineral acids ; or rather they are the effect of both thef® 
caufes united.' "• f ’■ * '• :v ’,‘ , 

Thirdly, by Combining mineral acids with vegetable oils, compounds maybe 
formed much refembiing natural bitumens^and to which perhaps nothing but v 
Tufficierttly long ili^eftion is wkiitihg. tb renjje F ? : ,them true bitumens. 


tracing further, rriu^ introduce ihto the earth much oily matter, which, in time, 
may become'.bitumen'. • ^ *, 

Befides, naturalhiftory proves, that many entire vegetables and animals have 
beeivbusied in large quantities, and even at conlideraHe depths, by the various 


minous, and petrified foffil wo&d V which can be nothings elfe but confiderablc 
portions of the furface of the earth, thus buried by accidents too ancient to be 
remembered. AH %^fe‘mattei*s ai$ fu^cient to. Airnifli 'the. earth with a large 
quantity of truly pilf fubftailciJ,„ ^hteh prob^bffy dan be formed only in the orga- 
nifed bodies tif vegctables and animals. 

Junker deferibes,. after l^eumaq, the Prqft|aa. amber mines, which are the 
richeft known. frifft,. at the ftfface of the earth* is found a Stratum of land. 
Immediately under this fend is a bed of clay frUed with imall flints of about an 


uppp a bank of minerals cpntaudog little metal, excepting iro’n, which are con- 
pymeafc laftly*ri«> bed'tfie'amber: Is fopnd fca$tercd about in 
pieces^ or heaps*'. .<*■,■ 

« weare freqpently included ink&s and frag- 

t- th I! I* Is t mu-i «i*m , i. __1.1 „ 


mentsof plants,' i 
Original; 

% ' }t;h true that 
where no follil v«| 
tees may have ht 
larlyas the diflfeh 
tru^ionof vegeri 
' Jhofe bitueka 


a further probability that-bitumens are of vegetable 


a >'\*■: .*>■ 



, petrpleumr iand bther bitumeiis skt found int grounds 
'pmrn*dil|| but i«'& tb;'c^immye- that thefe mat- 

,:^fhd qfeh£ change# moEke r .-partia> 

^he ptetervation or def 

*• *. ■ - 

\ ' <*«$&• ** ** cut and poiijfhed, fuch hs 

na^* tocciljmp,'; heads for 


Btfv.mcrc 



120 


iSumfns are alio tiled for the preparation of very folk! and beautiful oil 
varnifhes. For this purpole amber is chiefly ufed, See Amber and Var¬ 
nish. ( x ) 

CVIII. BLACKNESS, (y) 


(.v) NotWithftanding the reference made 
in the text to amber and Varrtijh, both thefe 
articles are omitted by the author: we (hall 
therefore make fomc addition concerning 
amber varnifhes. 


cibie till it is rendered black, in boiling lin- 
fecd oil. But the folution of amber without 
decomposition, by which its color is altered, 
in lini'eed or other expreffed oils, is. more 
difficult, and has been unfuccefsfuily at¬ 
tempted by Neuman *and other chemifts, 
Hoffman fays, that he reduced amber and oil 
of olives to a gelatinous mafs by placing the 
glafs-veflel containing them in Papin’s Di- 
geftor, one third part of which was full Of 
water. The experiments of Dr. Stockars 
are more -decifive. He fays, that, by conti¬ 
nuing afimmering heat during twelve hours, 
and by confining the vapors as much as 
fione-ware veflels would bear, powdered 
amber was perfe&ly difiblved in exprefled 
oils, in turpentine, and in bal lam of copaiba. 
He prevented the veflels from burftmg, by 
making fmall notches in the corks with 
which he flopped them. The Solutions of 
amber in oils of rape'feed and of almor.Js 
had a fine yellow color ; in oil of linfeed a 
golden color; in oil of poppy a yejlowifh 
red •, in oil of olives a beautiful red ; in oil 
of nuis a deepfcr red j in oil of bays a pur- 
plhh red. bolutions of amber in turpentine 
and bid l am of copaiba had a deep red color, 
and when cooled, formed hard bfittlj#red 
mattes. All thefe folutions were cafily mt’f- 
riule with fpiri.. of turpentine. Tbofe made 
with oils of hnlecd, bays, poppies, arul nuts, 
with bal fiim of copaiba, and with turpentine, 
being di! sd with 1 four times their quantity 
of fpirit f turpentine, formed hard, ts naci- 
ous, ' lolly varnifhes. Which dried fufficieotly 
O')itk. bee Dr. Stockers's Specimen lwu~ 
l urate de Succino, Leyden, 1760. 

Amber may be tendered dear and pellucid 
by two methods, x. By cementing lumps 
of it with fand, during 40 hours, in an iron 
.pot, 2. By digefting them during ao hours 
in boiling rape-iced oil. 


A tinfturet rriay be extra&ed from amber 
by reftified fpirit of wine, or by fweet fpirit 
of vitriol. 

From 16 oz. ofcoarfe amber Neuman ob¬ 
tained, by dijlillatim , eleven ounces fix drams 
of oil, four drams and a half of fair, (fee 
Salt of Amber ) one ounce and a half of 
water, and nearly one ounce of caput raor- 
tuurn. 

00 Blackness D.. Lewis, in his Phi- 
hfiphteal Commerce ef Arts , his \ .itLcn copi- 
oufly concerning the fuoftances caprhJe of 
comtmmk.»ting biacknefs. Wna*. wc shall 
fay on this <Y bje£t fhali be chiefly extracted 
from that work. 

1 he native bhicL enfert^o muftrials are,. 1. 
Black chalk, or k. c‘ j ^5;. , which 

feems co heaflaty Liu. \u-iuus fib fiance, un- 
foluble by acids, and ay able of being ren¬ 
dered friable and red by fire, it flains freely. 
When powdered, it does not ’ofe its biack¬ 
nefs, and may then be formed with oil into a 
pafte, or with water into a flimy mafs ; 
which properties render it ufeful to painters. 
2. Piicoal mixed with oil produces a brown- 
i£h black. 3. Black fand found in Virginia, 
ftrewed upon writing while yet wet, dries 
and gives lufc to the ink. This lubflance 
might be ufed i« oil painting to give a 
fparkling black. What this fubftan x is Dr. 
Lewis has not mentioned. 1 have eflayed a 
black fparkling powdet ufi-aJly fud for it raw¬ 
ing upon writing, a.;d fouik .1 to confiff of 
minute particle- of the kad-ore called golem,. 
4. Bloch lead, the c. ,or r f which is rather a 
deep fliining blue than a black, is finootlx 
imd untlucus, and hcm.e is ufed, as foap and 
dii wc, to p;event th~ fri&ion of machines. 
It is unfoluble by acids, and unfufiblc by 
fire: id dole veflels it is unalterable by fire ; 
but by a long, calcination in an open fire it 
is moflly volattl 1 fed,1 emitting, according 
to Lawton^ (Dsflmtio je inflam- 

,W|« blue, flpwors, and the refiduum U a 


, - , * ^ ^ / jj4/ «.V UV 

a mixture of iron and tin. Black lead may 
be readily mixed with melted fulphur, and 
of this compofuion pencils are formed much 

inferior 
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CIX. BLACK-JACK. (z). 

CX. B L O O D. Blood is well known to be a red Ji.mor ,n jroC 


e.iir.j.- 


ferior to ihofe maJe of Hips- o fI c;.the black folving the vit*io!> ’-"I im-L.-m 
ten,! f-tted into pieces of" cedar wood, *tj. boon d " , !Ic.J, , or s: ;i i-- 1 i 
Bind' vg-'fdde inlet's. The excellent black: water, or i'." f *li \. t? . 

varriifh of China and Japan is a native ji.ne dneed will he ihukh ; ,?:.u ?f 
exlu.hrg from incisions, made in certain tree;!, any putrid or aika-um on .lit/, 
< r.e of which i* laid to be tlut, the fruit of da-'cd wiil have a ] urt.-i.' <;r 
V/hich is brought to Europe, called an.r ,- The Id ac hi a A given .■> g.d 
‘ "nun. Anacardiuin contains a black juice p:\wvd. by addition of 1 


. I »*> $ ,*•*'*> 1 

'’ T 't!.'>n l-.i, 
■ h : O- ! >1 ; I 

tin; v 'if - ; 


The Idachncl* given .■> g.u 
p: 'v.g bv add*. 1:on' of i 1 y 


which giveto Lumen and cotton a redd.'it Cubic ailnng/’ntii do not pm. 
brown Haiti, which, by rxpofur to air, be- bv mixture vviih fo'ution or 
cymes bine!,, and hi ittea/,itde of being tbi- Thus the Peruvian bark is 


n u 

bv mixture with fo'ution or go- n \ 
'i’hus the Peruvian bark is ili d to <\ 


00; ;,wd 

bv V, 

1 1 ' ’ ’ ; 

. 1 

'a;* 

Ping v.', li lo.ap or 

I. IIV ■ 1 , 1 c 

h ; - 


1, . (.■! 1 

\ 

"id v..rnifii is laid 

;iy (.»i. 

. V.' 

’'. 

,. 1 ! ... 1 I. 

1 *- 

* 

om tiie tree called 

t-t 0 . 

‘l 


t '.-it 1 if 


-h con! ins., in n 

<. ’.u: , 

v , ‘ Ilk 

■K 

fluid i 

Its 

id-nig jiA, ar.S 

.'.il !i r 


!.«> 1 /' 

lit for 

ti 

it- ! r. .- p- .p-ilA, 

1 • r » 

1 f 

/ 

/ ? r i/V 

/ Vltltf 

'■in 

prKnc’/i bv fhtr 

•11V. i , 

(■■ 1 


-'lira. 

\ t 

stli" •>.- nnv.-Jeied. 

I', t*leu . 


A 

u 


this purpofe .u- 

tiih; ufe 

tl e i 

1 . 1 . V‘ 

. t 

* • i 

J. 

.. of trees, chiefly 


■■ i jtii'-nr, af 


receive no ft$in, but fooncr or Liter, 


of jin- fo'tt wood s w dimes and vines, ( .‘iri. Kntnr.Ct.nijt voi l.i fay.», that v m. • 
i u :•! lion ihe i.urk luivi pith, The cn.d of chalk moiitened w.th ibiution ot fdvc:, i ■■ 
vmmal fubibmees is pltdlwr expofure to the fun, acip-irc'. a p.m L' t 
i.i ,i de: per color.,.: than ny at a hie 'toads*, black color on its ft ir face, which err r 


hri oi i.o<v b fu'w.wi to the leib 2v Siits b ‘ interrupted by threads flu-jam', mtu n! 

■ r' r th,.u eorfir, and more cafPy mifeibie tmujjc. If the chalk, rh 11 ; n. k'ngi v. 

if!-, ti.i or water. A part of wood foot is Juiuticm of iilvcr, be dried L. th, 
miulA- m water, From .:n infufuiu in wood by fire, no color will be ptoduce.;. 
foot in vn.r i, prepared t:* e hi own pigment color was given ' y tin', ir.4l.od o. v. i 
e.iiicd l\r ufef for paintin , in water- cl. a. talk, or plafier of Paris. T". 

• 'i !,_■ i.nrit of th? foot bi.iclts it ./ tt.-.p- of tolar light alii) ghes a ti-nkt-. i ~ 

oib- pn -d by burning; in an oven white ; vevipT 5 % oi uiiMi.h, u id to *v. 
. uc di: '» ami i , c-, oi puic-buik .eft in the i»crcurv< 3. A black iir.m is 0 -, tv to «•„ 
p.m\;\ to. . i. ■ 'u, ,;.j!,n rohn. Soots or other white rubftancr., by / 

jues'srr-l ‘nv t • ■ il pieces of wood or in tvcnA, when tludc iAbdare: a. a ...ici-.v. 

oi orincr.iJ ld;.;:n, 1 viry f r.v 1 y under a cxpail’d to pblognlie or iulpdr; Ooetw-o; 


' th? foot bi.iclt.c k./.v.-.p- of tolar light alii) ghes a ti-nkt-. i ~ 
d by burning in an oven white ; veeipif u oi iuiiMi.b, u id :o o 
oi puic-buik .eft in the mcreurv. 3. A Week iinin is go tv to p 
-u. ,:nun rohn. Soots or other white lublbnce., by / 'f' n d' 
il pieces of wood or in f.vvA, when tlicic i’ubd .me; a a. a ...tei 
vi ry f jvvly under a ocpuicd to pblogulie or iulpdr: eoui in, 
m. by Dr, ir. ■ is to be Ste^fftss, (Svmw; A . > r ! 

iff pivpaitd from oiL' tr.eltetl 'With /uipntn fntui a b.d. id., 

u- tiiffc, con „ir.ed no- mafs ufeful for taking cn ( is tiem ine i.d!, 


t upper p.iii, \\ 1 , ’■ :r.. ny . is. . is to uC 
ml iMii'.'ri'r-*' : du,.K- prcpaitd from oib' 
an i leiins ; an 1 , bkv line, con „ir.ed no- 


sning fed unit: in .omiH’W water, as the,loot is lefs brittle than iulphuf .donAar. 1 


collected m cemmun chimneys docs, AVr 
.Soot, 

'I’he blitck-n>!‘jring inaienoh produced by mix • 


Blon found that a black coh.u may iv [tui- 
duced by mixing blue, red, and yejiovy pig¬ 
ments.; and Mr. Cat tel oirTk tiiur f.fuctt 


cure are, r. A folulion of gicen Vitriol in parts- of blue luould be mixed wish five nans 
water, added to an infufion of galls or Ibine of red, and three of yellow, and shat each of 
vegetable .aflringent, is the balls of bfapft theie colors fhould be very deep. Dr. I.cv/is 
inks, and black "dyes for the ufes of calffco tried fuch fixtures, hut pioJueed only .1 
piinteis, tanners of leather, hatters, dyers, browndb or grey.ih black. 

Ac, The color given by this mixture ad- (a.) IT acic-Jack., or Bi.fNi), is a mine - 
hues permanently to iilk and w'ool, but ral, called alio Jcdjc galena, ore Gamw:... 
m iy be difeharged from lijujen and cot;on (False). 
by walking. If the water employed for Olf- 

R t dvAi > . i 
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circulating in their veJTels during life, and the common fource whence all the ne- 
ceflary and iuperfluous animal liquids are derived. (a) 

Blood newly drawn from a found animal gives no fign of an acid or alka¬ 
line quality. It has a fweetifh and fomewhat ialine tafte. When left to itfelf, it 
coagulates, and quickly pafies to a fermentation at firft a little acid, and after¬ 
wards entirely putrid, in the fame manner as all other pprfe&ly animalifed fub- 
ilances. 

This liquor contains nothing volatile by the heat of boiling water, but a pure 
phlegm. Thus when blood is diftilled in a water-bath, it is only dried, not 
entirely decoinpofed. By this drying it lofes \ of its weight. The refiduum 
being diftilled in a naked fire, yields volatile alkali, and animal oil, at firft thin, 
and afterwards thick : in the retort a charry refiduum remains, which can diffi¬ 
cultly be reduced to allies, from the lixiviation of which a little common fait 
may be obtained. 

From this analvfis, which is almoft all that chemifts have done to difeover the 
nature of the blood, it appears that this liquor contains the fame principles as all 
other perfectly animalifed matters. But a more accurate examination might pro¬ 
bably be made of it by feparating at firft from each other feveral different l'ub 
ftances, of which the blood is only a collection or mixture, and then by analyfing 
each of thefe fubftances, as has been done w ith milk. 

In fadt, the blood being opake, or not very tranfparent, appears to be, as 
milk is, nothing elfe than a mixture of feveral heterogeneous matters confounded 
together, without being diffolved by each other. It is known, that, when the 
blood is no longer circulated in the vefiels of the animal, but left at reft in a 
vcfiel, it coagulates and fepafates fpontaneoufly into a red mals, and a white 
liquor, or ferum, in which the red mafs floats; and that by wafhing, the red 
part of this mafs may be carried off, and the remaining matter is white and gela¬ 
tinous. There are then three diftind matters in the blood which feem to corref- 
pond with thofe contained in milk •, that is, the ferum of the blood correfponds 
with the whey of milk *, the white gelatinous matter, with the cheefy part; and 
laftly, the red globules with the butyraceous fubftance.* 

It is fo much more probable that the red part of the blood‘is oleaginous, as 
anatomills, who have examined the blood by microfeopes, have obferved that this 
red part is couipofed of globules lwimming- in a white liquor, and as all oily mat¬ 
ters, when well mixed, but not djflfolvcd in a watery fluid, have this globular 
appearance. Jib) „ W 

Tiiis being eftablifhed, if the blood were to be examined more cxadly than it 
lias hitherto ueen, it would probably be necefiary to begin by feparating from 
each other the three above-mentioned fubftances, each of which ought afterwards 
to be fubwded to experiments and analyfes, as has been done with milk. It is 
proba'rchat this method of analyfing blood w,ould throw new light upon its 

The color of blood, like that of many veins has a deeper and lefs vivid red co- 

' iiwr luhitanccs, is aHeited by expofyre It acquires the fearlet ooior by ex- 

. by which it acquires a Wailer tinge, pofure to air, and arterial blood lofps its 

Amnal blood has this fcarltt color, which vivid red color by exclufion from air. 
u n.is a■: i u red by palling through the lungs (b) The red particles of blood are laid to 

ui rapira.io.i, The blood flowing through have an annular form. 


nature 
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nature ami principles, which are y#t very imperfciliy umfctftaod, AS well ftstftofo 
or other animjiJ fillers. 

-The purely gelatinous parts pf the blood are probably not different from any 
other animal jelly ? but ipfl to be prefumgej that fume peculiar fairs might be ob¬ 
tained front the ferny $ parts, as have been from milk and from urine » -and that 
the red globular part would be found to be oleaginous* The arid, or voJatiM 
alkaline principles which would be obtained from the ted part of the blood 
would determine whether of not it is a truly animal oj} a or fat. Jr ji hr true, us 

Mr* Homberg and Mr* Manqu^r affirm, that lomc acid may be f.btainco h; 
analyhng the piped, |t would probably be found tq belong to this n-*Jfubitsn<t\ 
Laftly, if is evident that whatever knowledge couM be acquired on thi> lyb. 
ieft Uy wdbrqndy#ed e^pprimeats, mult extend and encreaih an interellui^ 
branch of our knowledge, namely, that concerning animal economy, (cj 

cxi. u u u & (d) 


_e) p£ Fnrdyce, in- his vary eiraelfem 

of th@ PR$«C« of Phyftc, %’S, that 

the white gelatinous m a tter p; the blood, pi 
fwgw’a&k bmpb, continue? fluid while circit* 
lacing with any tew ef beat betwtat 30 
and uqv ft f p 4 hre»,hptds thermometer » but 
that it b msutared very fooo after it is 
taken pat gi the My in any h«eft» in motion, 
nr in reft •; and that' its pu 'gytatfofl may he 
prevented by fatmating the blood w»th fw- 
taft, perhaps whn fame ether neutral 
taU-, The ga^utaiii is rendered fotafele in 
boiling water, by putreNWon, by e@n* 
ccntrafe-d anitis, cay ft in alkalis, MtawatK 
ear hr, and by fame metallic felts- He oh- 
iVrvcs alfe, that the eoagWabte lymph is 
wore fluid, and ta not fo'psftly eoagutabta 
when the arteries of the perfan from whom 
tf,« blond is drawn ftfft mote ftrengly than 
th«y yfyallp do * in whtah safe, the red par* 
i tales and this lymph em feparaw more cm, 
witiy from each other according to their den* 
foies, the former failing to the bottom, and 
rhe greateft n«rt of the taitar forming upon 
the upper fyrfepe a very vifeid tough mafe 
called the hfr by putrefaction the eoagtt- 
tabta lymph and ferum are converted him a 
madlaginouVmatt«f| not eoagutabtaby any 
of the methods recited above, which must* 
hginous matter may be converted fey further 
putrefaction into faiine foMtarioea and culea* 
negus earth* The red pan of the Wood 1* 
readily fotabfe in water, hut not in fenftft,* 
nor in a fatu rated fetation of neutral felts. 
tty the fir ft ft*|e of putrefaction this rod part 
of Wood is broken down into ftnaltar par- 
rides, its color is rendered darker, and after¬ 
ward# it is converted to a mucilage fetahle 
* In ferum. 

R 


(fi) E^VS ttoi-oatws Matpriam- N- 

blue materials for dying eofoift of animal mi 
mftrnd fubftances. Concerning tfer bta > 
gtafs called /«*//, prepared frorotabe ore fa 
regulus of ccfaaft i th« prepare Qii t*{ iprjj, 
golfed prfifjfaq klw $ and foe prapaotmii »■* 
jspis tasufh called uipfqm*riw op mx r ?> a* 
#«AiT, A»VhP, *n4 44vk (PftysaU’sh 

Thf fa* i» fo pctifbfota “U t;» 

he of tattle wfe m dying, ll is wttn&cii 
many by mfofion in water, but not in fpuu 
It is ehaitgsd by acids to a red no; mmu du-. 
rahlethao the original Wye * by-martaeac,*i 
to the moft floi'd red \ and it»»changed bv 
alkalis and by lime-watgr to a g r er», wifti ii 
afterwards becomes a yellow, The 
by iime-water is the more permanent ana 

beautiful, and has been formed into Jakes f. 

S aiming. The two printipai vegetable foiv 
wees ufed for.dying at » Wue rofor r$ hity* 
and i&Sii . Theta are focuW nr fedimwts dev 
pofitsd by fermentatmn from i.ifoGuiw of the 
Ifavjiof the plant* <?»»/, ar-4 wgkjim. 
HenSt thinks, that a fimitar l»lyc- dyo ,night 
be obtained from molt other vegeiafoe?, {Tiid 
that the gfsen of t^gcrahios <s eaufed by a 
mtatur® orbtaaaml yellow coloringp?ftivies, 
of which the blue ta th« moft liuribla, and 
leaft sibetad by fermentations. The color# 
given by both indigo and woad are at fir ft 
green, but are foon changed, by expofurc to 
air, to blue. A blue tincture may ba made 
from n?pkri1k wood, which has not been ap¬ 
plied to any ufe. The tjjjmtfol gilt t>f <am~ 
mil r, mii/hilt pimpimffa tyra, arc blue, and 
by keeping become green and yellow. Set 
UVI.NO. 
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v/th 

bc/w id:! « 

tl, Lh 


uper.mu 


U.tm 


cui-.tntstv o 
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which is f o 


a prr-cioiMte at iron 


Oth.T thhlgS, IV- li' ciil'.'ilt, 

-4 chcmiil or Borlhi h 
liquor-; from hi, i.iboramry, 

■ be.iudiu] color El 
e 1 c'i oilier, and having tn.idj 


From ‘U t:I• »,- 

phkpitlon, Mum vTj..h «L lccavcs a wry 
„ . . . . •* 

“f.mMy olid ir. paint mg, was dicovered, like moft 
no ab 'lit th<* b-mnning o{ thk century. 

- 5 t • M 

fug iucccfliwiy bwnvn upon the ground feveral 
y, w;i- much furpruc i !!* c u Suddenly itained with a 
. dim mco'k\'i>\! vdi .! lup.-vr; f c had thus thrown upon 
limbm mixture m a veAci, he Aw the fame blue 
color appear, As f;c pmvived that this dikovery might be profitable to him, 
he did iw publish the provebut prepared this blue for the ule of painters, who 
found that if ought be fubilitutcd for ultramarine, a very dear color, and from 
that time made much the of it. 

-An cm .eunt ot tins blue, called Prufjian or Berlin bine, from the place where 
it v'v; -o ..la was pubbfhed in the Berlin Memoirs for 17to, but no deferiprioa 
w.s pi yen of the procefs for making it. 

•Several (/.lifts undoubtedly at temp: ed to dlfcovtr it : accordingly it was 
diiccr.crcd. an { in the year 172.1 Dr. W'oodward publiihed it in the Fhilolb- 
phicat T rank'd dons. The provels fuco eds very well, and is as follows : 

Alkalife to- -ether four ounces of nitre and as much tartar. See Aucai.i 
five n.MrouANro'js,'. Mix this alkali v/ell with four ounces of dried bullock's 
blood, and put the whole jn a crucible covered vvirh a lid in which there is a 
final! hole ; calcine with a moderate lire till the blood be reduced fo a perfect 
ro.d; that is, till it emits no more fmoke or flame capable of blackening any 
v hitef bodies that are expoied to it: inca-ale the fire towards the end, lo that 
rhe whole nutter contained in the crucible ihall be moderately, but fenfiblv red. 

I'] 1 row into two pints of water the matter contained in the crucible, while vet 
red, and give it half an hour’;, boiling: decant this fir It water, and pour more 
v ctiv upon the black and cluwry coal till it becomes almoft inlipid: mix together 
all thAe water*, and reduce them by boiling to about two pints. 

AUb difibive two ounces of martial vitriol, and eight ounces of alum in two 
pints of boiling water: mix this lolutton when hot, with the preceding lixivium, 
alib hot. A great offer vcfcence will then be made. The liquors will be ren¬ 
dered tmbkl, and will become of a green color more or ids blue, and a precipl- 
t ue wiM be formed of the fame color. Filtrate, in order to feparatc this preci¬ 
pitate-, upon which pour fpbir of i;dt, and mix them well together, by which 
means the r ■ e pirate will become of a line blue color, ft is neceffary to add 
miner too much (pint of fait than too little, and till it no longer cncreates the 
Dimly of the precipitate. I he next day waflithis blue till the water comes off 
Mom ; upid, and then gently dry it. Such is the procefs bv which Pruflnm 
blue 1 . ,jn;de.'t. hemifis, after having di/covered if, endeavored to find the theory 
< ■ *, and to explain the appearances in the levers 1 operations of the procefs. 

''here h,t\e h. tn fcveral opinions concerning the nature of F ruffian blue. 

Mr. J('hn Brown of the Royal Society of London thinks, that tills blue is the 
fftumkions or phlugiftic part of iron, diffngaged by the lixivium of bullock’s 
blood, and applied 16 the earth of alum. This opinion has been adopted by I)i\ 
filer ffruy in the' Memoirs given by him on this fubje£fc, which are found in the 
collection of the Aw,demy of fdeuces for the year 1725. 

•The 
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The Abbe Me non, a corrcfpondent of the Afifrar ; f .Aden'''. in M a ms 
printed am on a, ft the col’nLli.m o£ the Sfsv.ns Ej'-ni:*. mb Add b;, tii .v. ■ 
demy, iuiwtTu.es and endeavors to prove that i\.iin •». hm * r "■ .h.np f.a * * 
entirely freed from ail inline matter by the phiughion c> u.c fi:_ mm e.e, >u , 
and precipitated with it? natural, color, which, he prru ueeo \\ bh,. I «$ t«vn\ 
that the ufe of the alum is to dlminilfi thchnlcniby .of the coin by the vim 1 
nil’s of its earth. 

Lafliy, Mr. Mucquer, having examined this mat nr In ail ; ojee’. In; pub 
Hiked a memoir amonyfit thole of the Academy of Science,,- nor dr.: i,.:r <7 
in which he concludes, alter having ivinr.xb m..ny expvruucnp, t- n I’■ :.o I 
blue is nothing.but iron impregnated wHi u iupcrabundani cpuniUy m pib..- 
gulon, which it receives from We phlogillh med wi iodine pvecipmuu. i*b..■ g. 
nmenrs and difcoverbis ’made by this rhemifi arc as tollnv.. 

Mr. Macqtier firft obferves that vvr\ pure a'lmjine ft] tv llpar.ee imp, ;o. si'- ■ 
do all metallic fubdances, from acids and that iron lb piecij:rated ha, .. 
more or left yellow,- and h fed able by acids. 

If, can the contrary, tins pix-tipitatiua of iron be made by tin alh.di p: y 

calcined with an inflammable matter, then a precipitate informed, nt/v c, 
green or blue, as the alkali was more or left phlogdl Anted. 

If an acid Lie poured upon this green precipitate, expefiments fiiew that dm 
arid diliblves one part of it, and does not a cl upon the other. 1 hb pi-we* ih r 
the green precipitate is not homogeneous, but a mixture of two p;ceip.i'..in ■, 
one of which is folublc, and live other is inlbluble .by an acid. 

As the precipitate which refills the addon of acids is very blue, wren Ay- 
rated from that which the acid has dif Solved, and as thogieen ubnr oft'.; mix'd 
precipitate is a mixture of yellow and blue v the author conclude:; th .r the pe.t 
uilTnivcd by the acid is yellow, and ecnfcqiiemly that thi> pwreen r.i g-cen pre¬ 
cipitate is entirely fimilar to the iron which pure alkalis frpar;:te from adds. 

As to the blue precipitate, as it not only 3ends the, action of acids but alio 
of magnets, it might not be known to be iron, if a flight calcination did n ,t 
at once deprive it of its blue color, and render it enruxl/ limibir to <ehtr i.-r.n. 

Thefc fads prove that Pruilian blue is nothing bur ir>.-n ubfled wit!) Ionic: 
matter which gives it a blue color, and the property of rending the addon of 
adds and of magnets. 

Mr. Macquer has further difeovered that fire is not die only means by win A 
the [’ruffian blue may' be deprived of alt the properties, by which ir bib.;; 
from o; dinary iron. 

t\ vi tv pure alkali produces alfo the ft me effect. He has aKb dlftovcivd, ihcr. 
the alkali which has thus deprived the Fruffian blue of all the r-n porrj.es v.hhh 


which becomes blue by impregnating it with with a matter vInch the alkali ; - 
capable of giving to it or of ieparating from it, according to ciirumlhmcm ; 
that is to fay, that when the alkali is impregnated with this matter, and is appikb 
to iron d'ificlyed in an acid, it then combines with this arid, and precipi\. ,r ■> 
the iron, to which it transfers at the fan'e time the nr.utc'r yvhich chan*:/-:; b c 
iion into Pruflhin blue. But if on the contrary I’rulfian blut be an feed to pure 
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alkali, then this alkali entirely diffolvrs the coloring matter of the Pruffian 
blue, and takes it from the iron, which is thus reduced to its ordinary con¬ 
By a more particular examination of this alkali, impregnated with the coloring 
matter of Pruffian blue, either by calcination with an inflammable matter, or by 
taking the color from Pruffian blue itfelf, Mr, Mactju^r found that its alkaline 
properties we|p fo much more weakened, as it was impregnated with a larger 
portion of this coloring matter. This induced him to prefume, that by giving 
u a fuffleient quantity of Pruflian blue to difodor, it might be entirely fat mated 
with this coloring matter : and the event entirely anfwered his expectation. 

By applying much Pruffian blue to an alkali, this latter was fo faturated that 
it no longer difcolored the blue when boiled together, a$d upon trial, was found 
to poflefs no longer any alkaline qualities. 

A ioluuon of iron by any acid poured into this alkali, fahirated with the eq» 
loring matter of the Pruffian blue, forms immediately a precipitate, not green, 
compofed of yellow and blue, the former of which mult be feparated by an 
acid from the latte* to obtain this of a pu*e blur* color, as in the or’’ 
cels for the preparation of Pruffian blue* but a Angle homogeneous 
and a perfect Pruffian blue. This ought twcefiVily to happ 
the faturated alkali contains no part purely alkaline which can vccafion a pic- 
cipitate of fallible iron, as pure alkalis do. 

But an eflential phenomenon, and not obferved by otw former ehemift, is, that 
it is not merely by the action of the acid, which diiTolvcs the iron, that the 
coloring matter is applied to the iron, and thus the Pruffian blue formed & but 
that the affinity of this matter to iron contributes alfo to produce this 
The author has dcmonJtmtcd this truth by the following deciftvn QxperU 
nvnt. 

If any pure acid be poured upon an alkali perfectly faturated with the coloring 
matter of Pruffian blue, this acid contrail* rio union with this alkali, nor is 
any-ways neutralized, and confequcmly is Incapable of Separating the coloring 
matter of Pruffian blue. It only procure! this reparation when it is united wicu 
iron, the effiniry of which to the coloring matter, being joined to the affinity 
of the acid to the alkali, form a fum of affinities capable of occafwning the 
reparation of which we treat. 

In this operation, therefore, there is a very diflinft example of the eflltft 
double or united affinities. Set Apfinit y. This example is even fo much 
more complex, as it is amongfl: the moft general that chemiftry furnifhes, For 
according to Mr. Macquer's obfervations, iron is not the only metallic fubflance, 
the affinity of which being united with that of the acid, procures the feparatk n 
of the- r .ioring matter or the Pruffian blue from the alkali j but any metal i« 
fubfh/Ka difiblved in any acid feparates the phlogiftic matter from all alkalis 
fixed or volatile. This is afeeruined by Mr, Macquer’s experiments, a detail 
of which may be feen in his memoir. 

Another nolefs important phenomenon, which none of the chcmifts who have 
endeavored to explain the theory of Pruffian blue had obferved, is, that earths 
have not the fame affinity as metallic fubflances with the phlogiftic matter of 
Pruffian blue. I lence if an alkali faturated with this coloring matter be poured 
into a folution of alum, no decompofmon is dFcfted, nor is any precipitate 

formed. 
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formed. The al»m continues alum, and the faturated alkali remains unchanged. 

After this experiment Mr. Macquer reafonably concludes, that the alum 
added in the operation of Pruflian blue does not dirc&ly contribute to the 
production of this blue. The purpofe to which it ferves is as follows. 

This chemift proved by many experiments, that alkali fair, can never be entirely 
faturated with the coloring matter of Pruflian blue by calcination. This being 
eftablifhed, it is certain that alkalis, calcined with inflammable fubftances to make 
the proper lixivium for Pruflian blue, ftill remain alkaline. Hence it happens 
that when they are mixed with a fqlution of green vitriol, they form by their 
purely alkaline part a yellow precipitate, fo much more copious as this purely 
alkaline part is itfelf more copious. But nothing is more capable of fpdiling 
the color of the portion of iron precipitated in Pruflian blue than a mixture of 
this yellow or olive-colored precipitate ; therefore a large quantity of acid 
mull be employed, that this yellow precipitate may be entirely diffolvcd. if we 
mean to have, a very fine blue. 

Parc of thefc inconveniencies is avoided by mixing a folution of alum with a 
folution of green vitriol. By this means, the purely alkaline part of the lixi¬ 
vium is moftly employed to precipitate a greater or lefs quantity of the earth of 
alum, and consequently the quantity of yellow ferrugineous precipitate is much 
diminifhed. But the earth of alum being of a fine (hining white does not in 
the leaft alter the purity of the bfue color, but enlivens if, and leflens its inten- 
lityj which is frequently no inconvenience, becaufe the Pruflian blue, when it is 
not of the fioeft color, is always tod dark and black. 

It follows from what has been faid, that when Pruflian blue is to be made 
with a lixivium not laturated, it is a matter of indifference whether the green 
precipitate is to be again difiolved, or the alkaline part of the lixivium latu¬ 
rated with alum or with an acid, before the precipitate is formed. The only 
difference which can proceed from thefe modes of management is, that in 
the former cafe all the part of the precipitate which is not Pruflian blue is re- 
diffolved by an acid ; whereas in the latter cafe, this mixed precipitation is pre¬ 
vented, and nothing is* thrown down but true Pruflian blue. 

It is proper to obferve, concerning the theory of Pruflian blue, that mod 
alkalis obtained from the allies of vegetables, being combined by their com- 
buftion with a portion of inflammable matter, are capable of furnifliing a quan¬ 
tity of Pruflian blue proportionable to the quantity retained by them of this 
inflammable matter, even without the needfity of mixing them with a folution 
of iron, becaufe they always contain a little of this metal diflblvcd, feme of 
which may be found in almoft ail vegetables ; therefore it is fufficient for this 
purpofe to faturate them with an acid. Thefe materials which form Pruflian 
blue in alkaline falts occafion their impurity, and require much trouble to be 
perfectly feparated. 

Some chemifts had even perceived the produ&ion of this blue in the fatura¬ 
tion of alkaline falts, before the difeovery of the Prq^Tian blue : and Henkel 
particularly, who had obferved it in the faturatiou of £il foda, or foflil alkali, 
recommended to chemifts an enquify concerning the natur^of this blue. Thus 
chemifts had already acquired fome fbrt of knowledge bn this fubjed, and 
therefore the Pruflian blue could not have long remained unknown, even if acci¬ 
dent 
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rr,: ;mcd it la fa finking a manner to the chernift of Ilcrhn, 
the fi fl who pn pared it in iuRicicnt quantity for the ufea of 

Jf ' * ,, ; 

•IX kk Ti O T, X. Do’cs, or hoi at- earths, are clays which adhere to the 
; i>v-e, \y her, applied dry, and whk/n arc colored, J yellow, and red, by a ftrvc- 
- totocs caith. See Clay. ’ 

CXIV. B O L O G K I A N *S T O N I I. See Stone. : ’ 

GiV. B C In M S. (f) ; ' 

CXV.F, 13 O R A X. Borax j’s a falinc matter, with all the properties of a 

It is fohible in water, and cryftallizabU; nearly as alum is ; with this differ¬ 
ence only; that it requires a.little* more water for its faction, and retains ibme- 
wJut Jeis in its crylhllizcrion.. 

When expofed to fire, it at fiffl undergoes the liquefaction occafioned by the* 
>'■ ater of its cry (tall ization, Tmd is then calcined, as alum is, but is not fo much 
i.viii.'d and t -refied during the dperation. 

if the fire be increas'd to a melting hc.i'% the borax is pretty eafily failed, and 
is converted into a vitreous inkier, or falme glafs : and when it is mixed with 
earths of any kind, it ads as a'flux, and converts them into more or Ids trani- 
parent glades according to their* natures. See if itt? u-'Ication. 

Gi.fs of borax is very friable, eafily tarnifhes in the air, and becomes mealy, 
marly as the alkaline bails of lea-fait does.,’ It is entirely fuluble in water; anti 
wue-i the ltd u non of it is evaporated, borax is again formed in cry Rais, as it was 
b J .k*rc irs A;Hon. 

iGrax then iufiers no decompofitlon by Hre, even in open veflels, and certainly, 
i hen fore, not in ciufe ones. 

But :r may Ik* dccompoled by the vitriolic, nitrous, and marine acids, which 
v/irh the falinc alkaline matter which is its balls, and form with it exactly 
’ f ine neutral fairs as thole which refult from the union of thefe acids with 
tee marine alkali that is to lay, the vitriolic acid'fbrtps Glauber’s fait ; the 
_ r.y, *. acid form*, cubic nitre ; and the'marine acid forms fea-falc. 

Whan acids combine thus with the alkaline baib of borax, they fe par ate from 
u t laline fub.il.uv:e of a Angular nature, and little underliood, called *Sedative 
l\ ft. See Salt ( S;:n vr/va.Ji 

V/c .ue far from knowing as much concerning borax as is defirable. AVe are 
e\\ n ignore m pipits origin, which ought. Amply .rhe want of a perfed anal yds, 
r.n.i r : vj iignt to the nature of this Inline Jubilance. .. 

As Lnkv, is not found in Europe, it is brought from the Eaft-Irkiies in a Rate 
width *■'. ./ requiies a flight purification, which is given to it by the Dutch and 

' g ■■■ ■ X' ' 

' ) ll ones are tot.illy foluble in,ctince«- Dr. Lewis obfeiVes, that holies,expafed to a 
b nxi adtb of vitriol, nitre, and fea-falt, .heat .gradually raifed. are rendered white, 

1 may be (bficncd by thJfe or acetous acids opake, andfriable £ and., when expofed fuel- 


< 1 ircd. From two rjlnces of ox-bone - tlemly tn. a yiqieitt htrat, #rc rendered hard, 
k.eum..n o> tai.-i-.d by drfmation two drums femi-tranfnareiit,;.and.fojwtoujlff Bprtes,and 

. ■ e.lJF— _- J... _ ..r ..a 1 __ «' >1*» A. .1 *■ .»*_ -t •««*>.♦ 1 i. *»*• 



•hree crams, ;i:l t\\ o tc.ru pies A icfiduum. lions 
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Venetians who are the chief merchants of it. But it is not yet known whether 
this matter be a natural or an artificial fubftance, nor whence, nor how it is ob¬ 
tained. 

Our ignorance concerning borax is certainly owing to the intereft, which they, 
who make a lucrative commerce of it, have to keep every thing concerning 
its origin fecret. 

However that be, notwithftanding the refources which chcmifts poflefs of 
difeovering what is hid from them by their experiments, it appears that they 
were long in a ftate of indifference concerning borax. Satisfied with employing 
it in their operations, in which it is very uieful as a ftux, they long ul'cd it 
without attempting to fubjeft it to proper proofs for the difeovery of its nature. 

In the writings of Bccher and Stahl we fcarcely find any thing concerning 
borax. The examination by chemical means of this fubftance, which ought to 
excite the curiolity of chcmifts, has been begun only in thefe latter times : and 
it is to the praik of- the French, that almoft all the knowledge we have con¬ 
cerning it we owe to them alone, 

Homberg was amongft the firft who undertook a fet of experiments on bn 
rax, by which the fedative lalt was difeovered, which was a new fubit mee, and 
entirely unknown before him. Homberg obtained the fedative fait from borav. 
by diftilling it witih vitriol j and imagining that he difeovered a fedative or q*,x 
edng p^wer in it, he called it the Narcotic Salt of Vitriol , or Sedative S.iS. 
This chemift did not well underftand the theory of his experiment ; but that i. 
not furprifmg in matters fo new. 

The younger Lemeri, who after Homberg made many experiments on borax, 
difeovered that fedative fait may be obtained from it not only by the vitriolic 
acid, but alio by the nitrous, and marine acids. This difeovery was the more 
important, as it naturally led to further : but he feems to have been prevented 
by other purfuits from continuing this fubjeft as it ought to be. 

Homberg and Lemeri obtained fedative fait only by diftillation or fublimation, 
which, particularly in this cafe, was a long and embarrafimg operation. M. 
Geoffrey has improved upon their difeoveries, by (hewing the method of ob¬ 
taining the fame fait from borax by acids with evaporation and cryftallizarioi. 
only, in greater quantity and with lets trouble We are alio obliged to him 
for having firft demonftrated that borax contains the bafis of (ea-lalt. 'I his 
truth he has firmly eftablilhed, by obtaining a true Glauber’s fait by mixing 
vitriolic acid with a folution of borax. 

Laftly, Mr. Baron, Member of the Academy of Sciences, and of the Faculty 
of Medicine at Paris, proved by many experiments that fedative (alt of borax may 
be obtained by means of vegetable aqj^s, which had not been done before him. 
He has alio proved, that (eaative fait is not a combination of an alkaline matter 
with the acid employed to obtain it, but that it exifts ready formed in botax, 
of which it is a principle or conftituent part *, that the acs^ls employed to ex¬ 
trait it do only difengage it from the alkali with which it 1$ united * that this 
alkali is entirely fimiiar to that of fea- fait that fedatiye fid?-.may be re united 
with its alkali, and again form borax ; which is a complete proof that borax 
is nothing clfe than a compound of fedative (alt, and marine alkali. 

S Nothing 
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Nothing more then remains to have, on the nature of borax, ail the know 
ledge wc can defire, than to difcover what this fedative fait is. The experiment 
by which Mr. Baron found that this fait is capable of decompofmg nitre and 
marine fait, by feparating the acids of thcfe faltstbv help of fire, fecms to fliew 
that vitriolic acid is one of the principles of the fedative fait. But to prove 
this decifivcly, the fedative fait irielf muft be dccompofed. This is the fubje^r 
of Mr. Bourdelin’s late admirable experiments. Although this able chemill 
has not been able to accomplifh his purpofe by all the methods which the moll 
profound chemiftry can fuggeft, his experiments are neverthelefs ui'eful, as they 
in y prevent others from employing their time and labor in making them, anil 
alfo becaufe they make us better acquainted with the properties of the fedative 
fait. See Salt (Sedative), (f) 


CXVII. BRAINS. (?) 
CXVIIf. BRANDY, (b) 

(f) Botany when crude, as it is brought 
from the Kail-Indies, is called TircaL In 
th is ftate, it confiits of ImalJ, yellow, gluti¬ 
nous cryftals. It is faid to be refined by 
lime water. Refined borax confifts of large, 
white, cight-fided crvftals, each of which is 
compofed of final!, loft, bitteriih icales. It 
is difficultly foluble in water, to which it 
gives a glutinous quality, and hence is ufed 
by dyers to give a glofs to fijks. It is alfo 
foluble in fpirit of wine, to the flame of 
which it gives a green color. By repeatedly 
moiftening it, while it is confidcrably heated, 
it may be entirely fublimed. Borax renders 
all earths and Hones fufible by fire, and 
hence is ufed for the eflaying of ores. It 
alfo facilitates the fufion of metals $ and is 
particularly ufeful when finall particle^ of 
metal mixed with dirt and afhes are to be 
melted together - t as it promotes the fufion 
of the metal, and the vitrification of the other 
matters, by whicbtbe particles of metal may 
difengage themfelvcs, and colledl into one 
tnafs. It ir» further, ufeful in the fufion of 
metals, as it defends their furfaces from the 
combined a$ion of air and fire* by which 
impcn.it metals are calcined. Crucibles in 
which gold and filvcr are .melted ought 'to 
be prev toufly glazed on their inner farfuces 
with borax, that when the metals are poured 
out, no particles may adhere to the fides of 
the crucibles. Gold & rendered pale by fu¬ 
fion with borax, which effect is preverited by 
adding a little nitre or fal-ammoniac, or is 
remedied by remelting the goM witkeithgr of 
taafc felts. Dr. Lewis ohiervcs, that Wax 


a)lb renders brafs and Prince’;*-metal pah", 
and at the fame time acquires a deep red co¬ 
lor. This color it probably receives from 
feme part of the copper contained in thefe 
compound metals* as it acquires the fame 
red color by fufion with copper. Borax is 
not, as fame fuppof., a fubttancc capable of 
reducing or reviving calcined metals, but is 

principal ufe of borax is to facilitate the 
feldering of metals, which it does, by acce¬ 
lerating the fufion of the furfaces of the me¬ 
tals to he joined* and by clearing them from 
any calx or other matter by which they might 
be prevented from being perfectly applied to 
each other. Borax is alfo ufed far the prepa¬ 
ration of feme fine glafles, and imitations of 
precious ftones.; becaufe the glalfes prepared 
by fufing it with eaitbs are very hard, cora- 
:w£l, blight, and very tranfparent j but by 
ong expo line to air they lofe much of their 
uftre, become cloudy, and whe$n the quan¬ 
tity employed has been large* even opake. < 
tg) Brains. From 1602. of ox’s brains, 
Neuman obtained by diftillatum fix ounces, 
two drams, and two ferupies of a coferlcfi. 
phlegm j four ounces and lour ferupies of a 
oolatiJe, eropyreumatic fpirit \ which being 
rc&tfied, produced two ferupies of a volatile, 
concrete fait, and one,ounce df caput tnortu- 
um, from whicb,by elixation, were procured 
35, mains of fkfdd felt* , ; , 

(p) Braodv. is an ardent, fefeit di&iUed 
from wine'. For its properties, jfoSpiaiT. It 
may beiffiifatfctf by adding tb vbry pure malt 
fpirita feme dulcified : fpmt of nitre. " ■ ' ’ ' 

CX1X. 
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CXIX. B HASS (i). Brafs, called alfo Lett ten, is a mixture of very pure 
copper, with a fourth part of ' very pure zinc, by winch the color of the 
copper is rendered of, a fine, golden yellow. This i$ undoubtedly the moft 
ufctul and neceffary of all, the mixtures of copper and other metals, chiefly on 
account of the copper’s preferving fo much of its ; duUtility, when combined 
with that proportion of zinc. - ■ , ' 


(i) Brass. As the manufadlure of brafs 
is important in commerce, a detail of the 
procefs by which it is made may be accept¬ 
able. The caldmine is previously to be pre¬ 
pared by clianfmg it from adhering earth, 
done, or other matteit; by loaffirur or cal¬ 
cining it j and by grinding it into a hne pow-/ 
dcr. The calcination, by which-moiffrtfre 
and finali portions of fulphur and,other vo* 
’atilc matters arcdi/Iipated,'may be ptrformcd 
cither in a reverberatory furnace, in which 
the calamine is kept till tt .be thoroughly jed 
hot» and that this heat may be more equally 
given to it all at the fame pme, it ought to be 
frequently ftirred ; or by letting fire to a co¬ 
nical pile, composed of horizontal layers of 
calamine, and of charcoal placed alternately 
one upon the other, and of a lower ftratttm 
confiding of large pieces of wood; in which 
lower itrarum are four horizontal channels, 
tiuough which the air maintaining the fire 
pailes to the center, and thence arif’es through 
a chimney or .perpendicular empty fpatcc, left 
for that purpolc, along the axis of. the coni¬ 
cal pile. It the calcining heat be too intenfe 
or too long continued, part of the contained 
zinc may. be diflipated ; and if it be not fuf- 
ficiemly iqt^nfe, or long .enough continued, 
the volatile matters will not be entirely ex¬ 
pelled, and the texture of the ftope will not 
be fuflicicmly broken to prepare it for t! s 
fubfequept grinding.. The length of time 
and degree of heat requifitefor the calcina¬ 
tion of calamine, arc different according to 
the qualities of that mineral. . The calamine 
thus cleanfed, "calcined, and ground^ is to 
be mixed with about a third or fourth part 
of powder of charcoal,, or of pit-coal,; as is 
done in fome parts of. England. Tbe•mal¬ 
leability of the Wfe iadiminUhcd by tbcule of, 
pit-coal, which is. therefore employed only for 
the preparation. bf/,icbarfer. kinds; Qfbr&fc.' 

compofitiom of ^alacnine and coal 
fotn? nianufsi&urers add common fait, W 
which the procefs of ihafeing%r4.fs is fei<| to, 
be haftened. IriGcflar, where the cadmia ad-* 
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heringto the inner fidcs of furnaces is employ¬ 
ed, inilead of native calamine, a final 1 quan 
tity of alum is added, by which they pretend 
the color of the brafs is heightened. W ith 
this compofition, and w»ih thin plates or 
grains of copper, the crucibles are to be 
nearly filled. The proportion of calami no' 
to the copper varies according to the rich- 
nets of the. former, but is generally as three 
totwo. The copper mull be difpvrfcd through 
the compofition of calamine and coal, and 
the whole mud He covered with more coal 
till the crucibles are full. The crucibles thus 
filled are to be placed in a furnace funk in 
the ground, the form of which furnace is 
that of the frultuin of a hollow cone. At 
the bottom of the furnace, or greater 
of the frullum, is a circular grate, or iron 
plate. This plate is covered with a coat of 
clay and horfe-dungto defend it from the ac¬ 
tion of the fire, and pierced with holes, 
thtough which the air , maintaining the fire 
paffes. The crucibles fland upon the circu¬ 
lar plate, forming a circular row with one 
in the middle. The fuel is placed betwixt 
the crucibles, and is thrown into the furnace 
at the upper part of it, or the lefier bafis of 
the fruftum. To this upper part or mouth 
of the furhacc is fitted a cover made of 
bricks or clay, kept together by bars of iron, 
and pierced with holes, Tftis cover ferves 
as a regifter. When the heat is to be en- 
cjreafed, .thecover is to be partly or entirely 
taken off, and a free draught is permitted to 
the external air, which pafies along a vault 
under ground to the afh-hole, through the 
holes in the circular grate or plate, betwixt 
the crucibles, and through the upper mouth, 
i-long with the fmoke and flame into an. 
area where the workmen ftapd, which is 
covered with a large dome or chimney 
through which the fmoke and air afeend., 
When .the heat is to fie diminUbed,, the 
maqth of the furnace is to he clofed With 
the lid, through the holes in which the air/ 
fmoke, and flame : paTs, The crucibles arc 

'to 
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Although alnt be only a femi-metal, and confeqirently not du&ile, and 
although metallic mixtures be generally lefe ductile than die pure metals of 
-which they are compofed, zinc Teems to be an exception to this rule irt its 
combination with copper j for it has the property of uniting with that metal 
in a large proportion, as of a third, or a fourth, without fenflbly diminifhing 
the du&ility of the copper. But as this, property is^quite peculiar to zinc, it 
is evident that it is neceflary, in order to mqke good brafs, that the copper and 
• zinc be, each of them, in their greateft purity. 

If fuch zinc as is procured in the fmclfihgof ores be melted with copper, 
as in fome mixtures commonly tiled* we might indeed obtain a very fine-co¬ 
lored brafs, but it would be brittle and unmalleable. It Would only be a mix¬ 
ture of that kind called tombacs, becaufe this zinc is never very pure. See 
Zinc. 

This inconvenience is avoided in making brafs, by a kind ofcemen ration 
with the ore of zinc, which is lapis calaminaris, ** This proeels is performed in 
the following manner. 

A cement, compofed of one part and a half of good lapis calaminaris and 
powder of charcoal triturated together, and molftened with water, is put into 
*an earthen pot or crucible. Then, one part of very pure COpj^er beat into 


to be kept rei-bot during eight or ten hours, 
and in fome places much longer, even fcveral 
days.according to the quality of the calamine ; 
during which time the zinc riles in vapor 
from the calamine, unites with, the copper, 
and renders that metal fusible by confidera- 
bly lei's heat than it is alone. To render the 
metal very fluid, that it may flow into one 
uniform mafs at the bottom, the fire is to be 
encrCafed a little before the crucibles are 
taken out for the pouring of the fluid metal 
into moulds. From fixty pounds of good 
calamine and forty pounds of copper, fixty 
pounds of brafs may by this prpeefe be ob¬ 
tained, notwithstanding that a considerable 
quantity of zinc is burnt and di&pated during 
the operation ; as we may learn from the 
blue flame round the mouths of the crucibles, 
and furnaces, from the flowers of stipe 
which adhere to'the inner fides of the fur¬ 
nace, and from , the blue color communicated" 
to the i ucibTes. 'IThe quantity of brafs‘ob¬ 
tained has bien confide:^bly augmented fince 
the introdddSon, of the m&tHod now coltt- 
in only pta&ifOdofuftng granulated copper,; 
by which a larger furfa<^#f this mead is; 
expo fed to the vapor, pf jj||§x»nc,- and iron-, 
lequently. lefs - of that , cfcapes; - For 
the granulation of 'cwfc#* 
wooden refervOir * is tnadeffoor or'Sve feet 
deep, in which a circular brafs or copper 


bottom misy bb railed or lowered, by means 
of <* chain. This refervoir is covered wi th a 
Copper'lid, inthe middle of which is a hole 
half a foot in diameter, intended to receive 
an iron, ladle pierced with holes, and coated 
with clay. The refetvpir being filled with 
water, the tpelted cqppbr is poured through 
the holes la the ladle irtto thd Water; where 
it is broken by its fall into fmaller drops or 
grains, is rendered fblilf by. the cold water, 
and is colle&ed. in the moveable bottom, 
which is afteryv#rds to be railed by the an¬ 
nexed chain,, that the granukted copper may 
be taken ouq-r-The above is the procefs 
generally employed for mating brafs. Bur 
to make the finer and more malleable kinds 
of brafs, befidts the choice of pure calamine 

.- the ..bmfs' n feebitd timfi!>wklica^pnne and 
charcoal mid fometimea add tp it old brafs,. 

: $ he . 

rated. , v , yT- , r i \ >' • . 

' Ms isbri^de whemfe bttt Is fd'dq&ile 

Vibe #*WA >in»0- very 
ittf; beautiforcOlor, its hatdnefs,, 
‘ it 

afijdpts qua- 


"foie Wire,' 
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plate?, is placed over the cement, and the whole is covered with charcoal 
duft, The crucible is then clofe&, and is heated only enough to make it gra¬ 
dually become red. .When the dame of the coals has. acquired a cupreous 
color* an bon rod Js introduced into the crucible, to try »f the copper be 
melted under the ccmeming powder. -Jr that be tfie cafe, the aftion or the 
6re is moderated, and in a few minutes the crucible is taken out. 

When it is coaled,! the copper is found to havebecome yellow, and to have 
received an augmentation of a fourth, and fometimeS of a third of its weight,, 
and is nevcrthelefe very tnalleable. 

This process is, as we fee* a kind of cementation, in which the zinc is 
raifed from its ore in vapors, add combines with the copper. This method is 
advantageous, principally, becaufe the other metallic matters, and particularly 
the iron, from which lapis calaminaris is fcldom free, do not rife in vapors, 
and confequently capnpt cofnbine with the copper. 

In order to, effect this purpofe' rp^e certainly, the cementing powder may¬ 
be mixed up with Clay into a pafte j which being put in the bottom of the 
crucible, is to be covered with plates of copper and charcoal powder, pro¬ 
ceeding as, is directed above. The copper, penetrated by the vapors of the- 
sine which pafs through the pade, melts upon tiie.lurface of the paite, and 
does not mix with the other metals* which always alters the color and dudlility 
of the brafs., Tliefe proedfes are from Corner. 

The advantages of; converting copper into brafs are, that its weight is 
‘ one fourth part i that its color is changed to one more agreeable. 


as it approaches the color of gold ? that it is more fufible * r and laftly, that it 
is lefs iubje& to raft;, becauie zinc is left iufceptiWe than copper of being- 
altered by the aiStion of air and of water. 

Although zinc be fixed to a certain degree in brafs by the adhefion it con¬ 
tracts with the copper, yet when brafs is melted and expofed to a violent fire 
during a certain time, the zinc difiipates in vapors,, and even flames away, if 
the heat be ftrong enough ; and if-the heat lafts long enough, all the zinc 
will be evaporatca and-deftroyed, fo that what remains is copper. 

Coppery or copper convertedifttd brafs, or in any other form, but particu¬ 
larly whep penetrafed bf any ^felts and reduced into vferdigrife, produces al¬ 
ways* when taken internally, the moft troublefo&c confequences, and becomes 
a poifon. Ffcr this reafea it is dangerous to ufe copper utenfils and veficls 
for the purpofe of cookery, and in many, ^.places they beg n to be difufed. 

For tie fanteteafim;,aUbi none this metal are ever 

CmtiIdy«il >, |i)ei^MtSy pruc^tj ph^ckn& It appears, however, to enter 
mto tfe ; ,J ;rhuch' \bfcd;the t&tiy of Farauljks, or 

i^ : ^taid'|hat’ihe Tpirit ■ or'wane,, employed' 


_ nothing of the c&Ix of copper, or 
; ©f the ; ns&^^^ Mr. Beams?,e convinced 

himfelf 'a'^moft^acciwate examination of the Lilly of Paracdfus. 

, , J**i--* !■ JL A. I 'jk ■■ L .J* A* _f u! ■ 3f*_ ^ _. "'l Jt, . • .... 


ifonedby verdigrife are, mild, watery, tnu- 
- ^cfcly and coptoufly, which ought to be 



evl^nfs^bfoff the Doifon as faft as 
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The pfe of copper then in medicine is confined to external application*. It 
■is fti mutant, tonic*, and deter five. Verdigrife enters into the ungcntud* Egyp- 
ttacum, into ftyeralplaflers, the collyrium of Lanfranc, and the green balten 
of Metz. A blue water for the eyes is made with copper and fal ammoniac, 
-which"is called,' Gcleffyal waiter. . „ » - ; . 

CXX. BREAD. The grains of all vegetables f re almoft entirely com - 
pofed ,pf fubftances very proper for the nourimment of animals t and amonglt 
grains thofe which contain a farinaceous matter are the mod agreeable ai»d moil 
nutritive. , 

Man, who appears to be defigned by nature to eat of all fubftances which 
are capable of nourifhiug him, and (till more of vegetables than animals, has, 
from pme Immemorial, and in all parts of the. earth, ufed farinaceous grams 
as ^e principal balls of his food: but as theft grains cannot be without dif¬ 
ficulty' eaten by men in their natural ftare, this aftive and intelligent animal 
lias gradually found means not only to extract the farinaceous part, that is, the 
orfty nutritive part of theft grains, but alio to prepare it fa ,that it becomes 
.a very agreeable and wholdome aliment, fuch as the bread we no\f gene¬ 
rally eat. . , ’ ^ 

Nothing appears fo eafy at firft fight as,to grind corn, to make a pafte with 
the flour and water, and to hake this pafte in an oven. They who are 
accuftomed to enjoy the advantages of the hneft human inventions, without re- 
fiafting on the tabor it has coft to complcat them, think all theft operations 
common and trivial. However, it appears very certain*-that for a long time 
men no otherwife prepared their corn than by boiling and.forming compa<ft* 
vifcous cakes, not very agreeable to the tafte* and of difficult digeftion, before 
they were able to make bread of good tafte and,quality* as we have now. It 
was neceffary to invent and compleat ingenious raachincfibr grinding corn, and 
feparating the pure flour with little trouble and labor •, and that inquiries, 
or rather fome happy chance, which fame obferving perfon availed himfelfof, 
Ihould difeover that flour mixed with ascertain quantity of water is fufcepti- 
ble of a fermentation,, which alrpoft entirely deftroys its vifeidity, heightens its 
tafte, and renders it proper 40 make a light bread, very agreeable to the tafte, 
and of eafy digeftion. u ' 1 

This efleptial operation, en which the good quality of bread Spends, is 
entirely of the province of chemjftry. It . would.add to the honour of the anr 
dent cultivators of chemiftry* to attribute to them fo 

difeov'ery'j bur unhappily it is too probable thait ; „tbey had no (bare in £t. vn Th<s 
ancient chemifts were engaged in other purfiaits thap that of t*bcr 

common pbjea$. They hoped *0 n^ke gold *, apd fyjjtya 
with gold r ' • ' /> 4 . Vftt.p .tik.'t&'i-' K 

Howe v er, that be*, to the fortunate forca?^ b&kiqg 

we' owe the' perft&IPA of A art of, roaki^b»Wi. • 
keeping .feme pafte or by 

rarefies, and acquires * fmelJL .spite, quick* 
four, and'rather difagrOea|ftc* This ftggpiittd 
■frelh dough, which *&' pf thatinuf&sfy and , fw jgfsp r - 
'.fimllav, ’but lelf. advanced, 'fermentation‘. umuT, 
fermentation the dough is. attenuated and divided* '.is 

. - P , -1 - 4 ';.<d : i 'i tt&y. 'I * 
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which being incapable of difengaging itfelf from the tenacious and folid pa Hr, 
forms in it fmall cavities, raifes and fwclis it: hence the (mall quantity of fer¬ 
mented paths which dif|>ofes the reft to ferrncrtt, is called leaven^ trom the 
French word lever, fignifying to raife. 

When the dough is thus railed*, it is in a proper ftate to be put into the oven, 
where, while it is baked, it dilates itfelf fttll more by the rarefaction of the air, 
and of the fpirkuous fubftance it contains, and it forms a bread full of eyes or 
cavities, confequently light, and entirely different from the heavy, compact, 
vifeous, and indigefted maffes made by baking unfermented dough, 

1 he invention of beer, or wine of grains, furnilhes a new matter lifeful in 
the making of bread. This matter is the froth which forms upon the furface 
of thefe liquors during fermentation. 'When it is mixed with dough, it raifes it 
better and rnorequickjy than ordinary leaven. It is called yeafi or barin, By 
means of this the fineft, lighted bread is made. Ir often happens that bread 
made with leaven "dough ft as a fourifti and not agreeable tafte, which may 
proceed from too great a quantity of leaven, or from leaven in which the fer¬ 
mentation has advanced too far. This inconvenience does not happen to bread 1 
made with ye&ft; becaufc the fermentation of this fubftance is not too far ad¬ 
vanced,- or becaufe more attention is given to that finer bread. 

It may be a Iked, why, ft nee dough is capable of fermenting fpontatveoufly 
and fingity, as wc fee from the leaven, a fubftance is added to difpofe it to fer¬ 
ment. The true rt-jdon is, that all the parts of a fermenting fubftance do not 
ferment at the fame trine, nor to the fame degree ; fo that fome pans of this 
fubftance have finilhed their fermentation while others have not yet begun; 
The fermentable liquors which contain much fugar, as hydromel, ami mnft of 
wines, give proofs of this truth $ for, after thefe liquors have become very- 
vinous, they have (till very diftin£tly .a faccharine tafte: but all faccharine 
matter is (till fufceptible of fermentation-, and, in if vinous hydromel, or 
muft, or even new beer,, fee diftilled,. fo that all their airdent fpirit (hall be lepa- 
pared, and-the refiduums diluted with water, we ftiali fee a fecond fermentatioiv 
take plate* and a new quantity pf ardent fpirit formed. 

The fame thing preCifely happens to doughy and ftill more fenfibly, from its 
vifcofuy and want of fluidityV id that if k be left to ferment alone, and without 
the help Of leaVeny as the fermentation proceeds very (lowly and fuccefftvcly, 
the pares which ferment ftrft will have become lour and vapid before all the 
reft be fufficiently attenuated and changed, by which the bread will acquire a 
difagreeable tafte.' >• \p-\ ■ 

A mixture of a final! quantity of leaven with dough effe<ftuaUy prevents this 
sbcoh vemeime bceaufe the effefk of this leaven, and of all fermenting fub- 
ftauice** is difpofe to fc'finftbr fermentation all matters capable of k, with 
which it is misfedi*or rather, by means of leaven, the fermentation of aft the parts 
of fuchfbbftaifces it cffcfted nrnrenearly a* the fame time. 

.. ’ Bread well raffed and featoe& defers Bim unfermented bread, hot telly in 
befog left conqnpr* Baiter* and of a more agreeable tafte, but alfo in being' 
mote «*&y mifcUrfe With water,-with which it does not form.a vifeous mafs, 
whfehcwcumftimce iitOf gpifcat importance tfi digeftion. » 

CXXt. B R 22 E; Bronze is a compound of copper and tin, to which' 
fcmetimes other metallic fubftanccs, particularly zinc, are added. 


Bronze 
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Two ounces of a metal compofcd of four-fifths of pore copper, and 

Es:^iT^sar;ss 

'“wan/SS 1 ' and particularly Glauber and Becker, have a long time ago 

remarked, C ^hattbe &cir g ravitiJs of metallic allays 

rKev ouEht to be. if there were no penetration, and chat fometitnes the 
rfea is conSry But lately this matter ks been treated w.rh more pjeofion. 
Several good c&mifts, foch as Eifporn, Hahn, Kraffr. J f JL . 

refults of well condufted experiments on this fubieS. S« C>eUsrti MetaUmg 

obferves. in hi. 

briefs' fenfibhTto'the aftion offals., of £*. *“ 

cooper it U alfo lcfs liable to raft: hepcehtonie « lefs aptta tr ^yeredwth 

^r^fofiHKvTbSSS «&«&#*£>* «v Wm*g»* pro¬ 
perty, and much facilitate, the catting of Brge arorks, a* ftatuea, bells, and 

cannon. 

LalUy, a phenomenon wc 
jmd left Canorous than copper, - 

with it in a proper proportion, more hard and more 

is ufetl for bells. , V 

The operation by which large works or bron: 
tor this purpofe a brick furnace « ufeoii nearly 
baking bread. The floor of this furnace tt 
fmonof fandand clay. In this hollow floor the ^eta 

furnace has three openings. -• v* Jv.V_ ;V' 

The firft is a lateral mouth, at whiclpeacer? 

iecond furnace on one fide t>f *h|? f 

on the fide appofite to the niOut% bymeans ot ii 

T . ftMtW means I fimwrfi that V nwtrflit maf^Wgl«ng;tip^ «imce^ <oi^ 
of four-fifths ofcopjir and one fifth 4 oif 6 b, weigji^ 

Se fame quantities of thefe two metals would together weigh* in water, tf aot aliayed. ^ 
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hnnvefifbr 
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the metal. The third opening is a hale which is opened and fhut at pleafu-c, 
through which the inner part of the furnace may be occafiou' 1 infpc&ed, th t 
the ftateof the metal may be obferved, When the metal u m the Hate requiied, 
a fourth opening is then unclofcd, communicating with the hollow floor, and 
through which the melted metal*flows by channels into the moul is picpaicd to 
leceive jt, 

CXXXI. BRYONy.ro 
CXXIIT, BURDOCK, (m) 

CXXjV, B U 1 T Ill R. Butter is the fa$, oily, and inflammable patr of 
milk/ This kind of oil is naturally diftnburrd t'uoivh all the tubflances of the 
milk, in very frrnll particles, which a^e taterpokd U tw.xt the taieous and 
ferous parts, amongft which it keeps ufelf fufpended by a flight adhclion l><j' 
without being diflcdved. It is in the fame fhte in which oil I*., in t.null jih> *, 
hence the fame yrhirenefs, of milk and etnulfions, and hence bf refl th^ »u ) 
parts ieparate from both thefe,liquors ut the iurf.ice, and form a c.euai. See 
Emulsion. 

When butter is in the ftate of cram, its propey oily parts are not yet ft fli 
ciently united together to form a homogeneous mafs. They are Hill hal&iq a 
rated by the interpofltion of a pjetty large quantity of cafeous avl Hous p t i- 
tlcles. The butter is compleatly formed by prefling out thde heteiogei.em s 
parts by means of continued percufiion, It then becomes an uniform foie 
mafs. 

Frefli butter, which has undergone no change, has fcarcely any fmell *, its 
tail® is mild and agreeable i it melts with a weak heat, ard none of its pun 
ctplc? are disengaged by the heat of boiling water. Thefe pioperties, toptthci 
with that of not inflaming bur with a heat greater than that of boiling water, 
capable of decomposing it, and reducing it to vapors, prove that the on/ part 
of butter i$ of the nature of the mild, fat, and fixed oils obtained from many 
vegetable fubftances by exprefljon. See Oils (Swett Expressed ). 

The half fluid confidence of butter, as of moft other concrete oily matters, is 
caufcd by a.confiderabie quantity of acid, united vdth the oily part: bu* tms 
acid it lb well combined, that it is nor fenfible while the butter is frefh, and his 
undergone no change * but when it gfowsold, and undergoes ibmc kind oi n.- 
mentation, then the acid it difengaged more and more*, and thi* is the c.u.E 
that butter, like oils of the fame kind, becomes rancid by age., 

The acid of butter is more quickly and fenflbly Aden gaged by h v. If better 
be expofed to a degree of fire flrong enough to make it fmflte, vapors .ue ex¬ 
haled from it infupportably acrid, which draws tears from the eyes, and excu* 
cotighing, as may /be daily obferved in kitchens. Thefe vapors are nothing 
eke than th%difeftg»ged acid. 1 jw Remaining part of the butter after il is ope¬ 
ration has tafte, Veryi different from its former mildnefs ; bvc«u& the 

part of the add which is not exhaled is become fen Able .and half-ddongaged by 
v M, * r. > 

{/) IrVowv. Prom, two dtiAttfc'oF thh (m) Burdock Root, Prrtm l i*> drams 
plstmt by wititt ternth-am* Of fhis -Toot Neuman extracted -bytivaiur 7 

of gummy extract, and from the fame quan^ drama grains and from an equal quantity 
ttty he qtyhiyjd hy.dgjrk ^wo dfam* two of itj'hy fpmt he cx«n*&uU $ drams anil fo 
fcrqples ,an<i a yttuimw **&*§*> > > ‘ 
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the aftion of the fire. The fame thing predftly happens when butter is dialled 
in a retort. 

To decompofe butter by diftillation, a much greater heat than that of boiling 
water muft be applied to it: acid vapors are then railed of confiderable volatility 
and acrimony. Theft vapors are accompanied wjth a fittall portion of oil, 
which being that part which is mofily deprived of its acid, does not congeal; 
then a fecond oil of a red color pafies, which congeals when cold, and which be¬ 
comes more and more thick a*. the diftillation advances. Taftly, a final! quan¬ 
tity of charry matter remains in the retoit, which in an open fire can be fcarccly 
burnt entirely, and reduced to afhes. 

If the congealed oil in the receiver be again diftflled, mote acid and fluid oil 
aie obtained. Thus the whole of it may be reduced into acid and fluid oil by 
repeated diftillations. 

The acid obtained is accompanied with phlegm, particularly at firft, and with 
a poition of oil united with it, which it renders foluble in water* and to which 
it partly owes its volatility. It is owing to this oil that the acid has the empy- 
reumatic fintll of burnt butter. 

Tfiere are many cflefitial remarks to be made upon this analysis of butter by 
diftillation * becaufe it prefents exactly the fame phenomena as the analyfisof all 
other concrete oily matters of the fame kind, fucb as wax, fact, cacao, butter, 
fpei ma-ceti, and may be confidcred as a fpecunen of the decompofitkm cf all 
theft matters. 

Firft, it is neccfiary that theft diftillations fhould be made flowly, and with 
the prtcife degree of heat neccftary for continuing a moderate diftillation } be- 
catile when the diftillation is too much hurried, the acid has not time to fepa- 
rate itftlf, and the concrete oily matter palles almoft entirely into the receiver 
without fuflering any decompofition: but whatever management be employed, 
a confiderable part of this half-decompoftd matter always pafies, which muft 
be fubjecled to future dift illations in older to reduce it to fluid oil. 

Secondly, when the diftillation is too much hurried* the acid paftes in white 
ftnfible vapors from the quantity of Oil united with it, For the fame reafon, 
toward** the end of the diftillation, when jthe fire muft be rafted, the add always 
pafies in this form of white ftnfible vapors. ' - 

Thirdly, at etch diftillation, made off butter, or of its congealed oil, there is 
always a pciuon of oil entiiely decompofcd» and thus the quantity continually 
dimimfhes, and ft iifibly. 

, Tl is q uantity of entirely decompoftft oil is proportionable to the quantities of 
phlegm acid, charry reficraum, or earthy phlqgifticated matter, which are ob¬ 
tained -it each ’diftillation, and tire the proximate ‘principles of the efl. This 
rtnv.it is applicable to the diftillation of any oik On.. , 

'Nc ought alfo to obfcrvfe in general upon this apalyfis of butter, that this 
•» atter, although derived ftom anitarft bodies, does not yield a particle of vo¬ 
latile alkali} neither does the fat of animals; which proves that theft: fubftaoces 
aie not aftimilated to'Other ctrimal fub&ances, ‘tiU which, when «ftscmtspofed, 
larnifh volatile alkali* ’without < excepting the pfo obtained florit dlieffb fob* 
lUnces. * ? ( / « ^ t t * 

Butter is conftantly ufed m fooil, from its ^gfceeafile tafte* to he whole- 
feme, it mtift be very frc{h» <a»d flee from rancidity, .On# oifo, not fried or 

- burnt j 
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burnt * otherwife its acrid and evert cautlic acid being difeigaged, diforders di 
geftion, renders ir. difficult and painful, excites acrid, cmpvreurnatij btlchmgv, 
and laftly, introduces much ^crummy into the Wood. Some perlons have to 
delicate ftomachs, chat they are even affe&cd with thefe inconveniences by frefh 
butter and by milk,. See Milk. This obfervation is alfo applicable to oil, to fat, 
to chocolate, and in general to all oleaginous matters. 

CXXV. BUTTER o/ ANTIMONY, Butter of antimony, 
called by feme chemifts the glacial oil of antimony , is composed of marine acid 
united with the reguline part of antimony. « 

This is one of the combinations which cannot be made dire< 5 Hy *, that is, by 
the application of pure and liquid marine add to the regulus of antimony ; fot 
in this manfter'rht* marine add, however ftrong, diffolves none, or almoft none, 
of the regulus: but when the acid is in its higheft degree of concentration, re¬ 
duced aimoft to drvnefs, as it is in feverai combinations, and when the body to 
which it is united ha$ a left ftrong affinity to it than the regulus of antimony 
has, then it quits that body to unite with the regulus, and forms the butter of 
antimony. 

Marine acid united With mercury has all the above-mentioned conditions < p 
wherefore butter of antimony may be made by mixing together corroftve fubh- 
mate and regulus of antimony, both well powdered, and by applying a certain 
heat and dllhllation. 

Ltfmeri, the moft exaffc of the operators who have written, fays, that the belt 
proportion of corrofive fublimate and regulus of antimony h fixteen pa>ts of 
the former to fix parts of the latter, fie obferves, that this mixture frequently 
becomes very hot, fame time after it has been made. This heat proceeds from 
the re- aflion of the two matters upon each other even without fire. 

To proceed to the diflillation of butter of antimony: this mixture muft: be 
put in a retort of convenient fize, the neck of which ought to be la-ge and 
Ihort j this retort it to be placed in a furnace with a find-bath % a receiver is to 
be luted, and the diftillafion is to be carried on at firft by a gentle fire, winch 
is to be cncreafed as more heat becomes nccefiary to continue the operation *, a 
heavy liquor riles, which congeals in the receiver when it cools: this 15 die 
butter of antimony. The operation is Hopped when ir appears lhac it cannot 
be continued" without a great encreafe of heat, by which fluid mercury would be 
Uiftilled irtftead of butter of antimony. 

If then it be required to obtain this mercury, which is a very pure mcreurj, 
revived front corrofive fublimate. before the fire is encreafed, it is proper to re¬ 
move the receiver, and apply another containing lome water. 

It is evident, that as the marine acid only unices with the regulus of antimony 
by difengaging itfeif from the mercury of the corrofive fublimate, this latter 
metal ought to appear in Its proper fluid form *, but as it is left volatile than 
the butter 4 f aodrttddy^ it does Itrtt k riie till this has patted, and the fire be en¬ 
creafed. % *' 

Butter ofwbrimony rtfey alio be made by ufing antimony itlelf inftead of its 
regulus 1 because theaotpof tttfrofift fublimate attacks as eafuy the regulus of 
antimony in tfie antimony .’itfelf, although be there united with fulphur, 
as when it ty purel burlH* evident; «hit m this cafe more antimony muft be 
ufed, than the requifice quantity of reguh»in the preceding operation. Lemeri 

T a obferves. 
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obfem s t’n*. tvclve pai ts> of antimony arc neccfihry for iixteen parts of con o~ 
five iubhma^c. 

vVhcn butter of antimony 5 s made by tins latter m H tho 1 , it more readily con- 
gea 1 , and is more folid than when made \uth the fegulus, 

Mr. Baron, in his notes on Ltmeri’s Lheifiiflry, fajs, that this proceeds 
fiom the gteatei quantity of add contained in thebuirer made with the regultis 
than in that nude With antimony. This muter would require a particular ex 
animation. 

However that nny 1 , a part of t\n> butter made tvith antimony alwayt 
c »ngeals in th»- r«\ * oi the refort, and is fu -piently a* emulated there in fu.Ii 
dent quairiiy to bio l: up the pada£$e, by wVch means the confined vapors 
may ocuafnn n .ctpb'ion. this inconvenience is prevented by applying a 
hor-coal n< ir the n«*ck of the retort, by which rhe butter is melted, and made 
to flow into thv. 1 etc vcr. 

It is ev< len-, ilnr when the batter of* antimony is made with antimony, if 
the dttlillatu.n b»* eo mnu.d sifur the buttci has paif.'d, we lhall not then obtain 
fluid meicury, bur a cunbinarin of 11 tcary with the futphur of the anti¬ 
mony, that is, a cinnabar will be fubhmed Thi^ is called the cinnabar of 
antimony. See M peusv, Sulphur, and Cinnapar. 

This cinmbar irn’as it-. appearance towauls the end of thr operation by red 
sapois, jib, foon as then* ait Icen, the recdvi r ought to be changed. 

The butter oi anumony made by erhet of thefe operations, efpecially by 
1 1- latter, is gene a M v rendered more or leb impure by ibme fluid mercury, or 
h feme cinnabar, vh ch aie raifed along with it: but it iseafily purified from 
th fe extraneous lub lano*s by a fecond diftill mon with a gentle heat, when it 
y I's scry white and pure. This fecond difhflation, as all other repeated 
dm diatom and lublimations for the purifying of fubftances, is called relit- 
j unon 

o sc v fublimate, mercurial panacea, and white precipitate, are alfo mercurial 
ombinations with marine acid ; and, like the corrofive fubiimate* pte capable 
< ’ »ei ■> g, deoompofet by means of fegulns of antimony, and of forming with it 
1 I. K of butter of ainmony. But Ixrmt.'i oblerves, that thefe butters are lefs 
1 tl.c than that made with corrofive iubhmate$ undoubtedly becaufe thefe 
: t lu nl comp<*urd> contain lefs marine arid. 

1 *’ 11} hnrtx't 01 ant. uony mai be made with hna cifrned^ which Is a combi- 
. iti 1 of » Vcr with viiy eoncen'urcd maiinc a-H, which is nearly in thefathe 
hue as ir 14 in corrofive fublimate, <fee Luna Cornra) i break#'the marine 
.v u ' «■ lefs aPhtty with fiber than with reguhis of antimony. This butter is 
t ’* ' die lunar buttes of atvtrior^f ' \ t\ 

>utrei of antimony then contains a very concentrated marine atfid, which is 

>t fo intimately engiged with tb| regnla? of antimony 1 as to MfefsdJ its pro- 
p 1 ies•, hence we mv; account foil? the pmoerfj^^h die butterofaiitimony 
bn of artradwg moifture from air, and for It! CdSH«ty * fbr it isWrongly cor- 
rofi *e, and is applied, 'like lapis infemalis, .tb uloew and to Catk#Mtt 9 . See 

U lU TIC’TY. 1 ' i 1 * <v < '* 

Thi. metallic fait his been from rtsconfifl*hce,whlch i* nearly 

> the fame -is that of butter, and fiom the facility with which h meltitf%h a very 
gentle heat. v '» * ’ 

Bu«:r 
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Butter of antimony ought to bb chaffed amor the falls wim h are at once 
cryftallizabie and ddiquefcent * for however confufed the rrufs fee ms after u 1- 
tiiktion, it is in fa£t a heap of very 1 ftnall ayftals. 

By the operation of butter of antimony, and its properties, fevctal eflbmial 
properties of the marine acid and of regulys of afttimoiy are diicovered. 

Inrfl:, although the marine acid has a great affinity with thk femirr.etal, it 
cannot diffbive it, but when highly concentrated, i his phenomenon is analo¬ 
gous to thofe preferred by the insane acid with mercury and with filver, to 
Both which it has a gre.it iftmiry, but which it cannot difibl /e unids it be very 
highly concentrated, or applied to them when their aggregation is biokrn •, a> 
we fee by the operations of making white precipitate, corrofivcJitblunaL , b> ’ 
cornea, and of the content rat x d parting- See all tbeje words. 

> Secondly, 'the property which the butter of antimony has of not bcin^ d<* 
compiled oy fire alone,' as the metallic laics arc which contain th* vituoh >' 
nitrous acids, depend* oh the great adhefion whjch the marine acid contri t» 
with the regulus of'antimony, as it generally does with other metallic mitteis, 
and on its property of volatiUscwg them, or carrying them along with it in dit- 
tdlation •, which wc fee happens m corrpfiye fublimate, luna cornea, fmokin » 
fpiiitof Libavius, and marty other chemical operation'*, in, which the m Ml 
fated fas tils arc carried off by marine acid. 

Thirdly, the butrerof antimony is by the affuibn of water ch.ngad in it,* 
nature, or rather is divided into two parts, one of which is perfectly ditto! ved 
by the water and another part is precipitated, being infoluMe by water. Tin* 
diftblved part coma ns its greajeft poffible quantity of acid, and the prec pi¬ 
rated part Contains the teaft ppfbble quantity of acid, This latter part, wian 
well wafhed, is called mrcutiii&viu, or ponder of algarotk. See Powder of 
Aloaroth. 

Mr Beau me pretends, that the powder of tugaroih is improperly laid to con. 
tain the lead poffible, quantity of acid, lance, by a luffkient lavation, he has 
been able to deprive it of every veftige of an acid. 

Butter Of antimony is folcble in nmQus acid i and this iblution i made with 
great violence: afterwards, by evaporation of the acids, a white calc of anti 
mony is farmed, called Bezear mineral . Sec that word. 

Ohm BUTTER of A R $ E N i C. Mimer cf arfenu, 0d 
alfo cert^/htso ml t&fwfct is a combination of marine acid wiih .v ‘L-mc 1 hi. 
combination ** madf^b f a procek fimffar to tlu» of the buttci arum my. 
According to L«emer>^ equal parts of v ,butter of arfenic pmi corrofive iubhm.ite 
ought to be piiveAfed*’well mixed* and dittoed together ; by wluvh <1 
butytuceou* liquor is Obtained finiiiar to butter of antimmy m its < menial 
appearaac*. rijpt % * 

When the.,delation a 0 m be cohrnued ulthcut ccndderably oncreafing 
the fire, the 0U|hg^49fy£*ke8 off; and anotner itcuver, in which 

there is jfomt adapted Jfco $he< mort > then, upon railing the file, fluid 
mefautftey'iptt detained* 4 ’w Bu;rri*t of Antimony. 

SbIlSj, -AlLswu* «KtV A /VS* 
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It is evident that this butter of arfenic muff be a moft violent c&uftic. It 
ought not to be ever ufed, from it? poifonous quality, See Aasnsic. 

It does not appear that this combination p( marine acid with atfeniefha* been 
carefully examined byatty ch'emjft., 1 ' C ' ' A 

CX&V 1 I. B CJ TTER of 6 AC & 0 . Butter |af cacao k an oily, 
concrete, White matter, of a firmer canfifterftte than butter* or even than {net. 
This fubftanee is extracted fromthe kernel of a Fruit cm<s$ l iaea <> 9 with which 
chocolate b made. '/ ' 

As the butter of cacao is a true congealed oil, it cannot lhe obtained without 
a heat fuffident to melt it, T^e bfeff method is to bruife the cacatyand tb boil 
it in water. Almoft all the fupmb^dajff drtd 
Ranee contains, is liquefied, and 


part; and as it is lighter, it lwirhs on the fuffaee of the liquor mi which it is 
left to congeal, that it may more eafily be taken off. This butter is generally 




.‘JUitti 
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matters to take place according to the fpecific gravities. By this method, a very 
white and pure butter of cacao may be Obtained, , 

This oily concrete fobftancc has ft very mild tafte* ft bar ho aromatic fmell 
it does not rife in diftillatfon without a heat fupefibr to that of boiling, water* 
by diftillation it is partly decompofed* laftly, it dob* hot .Jtfcjne, fill it is 
ciently heated to be reduced into vapors. As thefc are precifidy the properties 
of mild and fat oils obtained from vegetable and animal matters by expreffion 
only, the butter of cacao muff be undoubtedly tanged in this clafs \ and as it is 
concrete, it is analogous to other concrete oily mattsers of die fame nature, 
iuch as wax, fat, butter of milk, Ate. alio it ^ prefect*. the fame phemsmen*. 
when decompofed and - attenuated by distillation. c &,$$$■ fee 

Butter. .'■ "f . ' .. 

Butter of cacao has quite the fame medicinal propertie^a* alltheraild expref-, 
fed oils. It is emollient and blunting when not ranckb,itcn*ers meu thb uom- 
pofmon of pomatums. See Oils (SWebt Exphe-sseo),!.'-, . , 

C XXVIII. BUTTER of W A X. Butter <ff b notMtigbut 
decompofed wax * that is, wax deprived of a part of. it$ 
this acid is the caufe of the confiffence ofthe,■'■ally' 
evident that the^butter'is foftcr than the yntd-hSM^, 
when left expoffd to the any it-does 

fcntially ciffeiftdpft refinousmatters. &e V-’-^yv 

cxxrx. Butter ofTiftf, 

chcmifts to a. combinationdf ^ 

fiiblimate. ■ ■. >■' . 

Tin, as well, as the reputes of a'htp@i#; ; ''baft^f ! b^rme 

acid' than mercur(i^4f^jg 

without the” applicSion ui^^r* & 

artd attrafls the ' 

immediately after their mixture, .ififtTo’wsHs ihhiSibMc 

' ' ' 1 ■ ' V *• ‘ ' U T , *'>v r 1 
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decompofed by the tin j the inpine acid quits the mercury to unite with the 
tin, the gfreateft of which it carries off alongwith it. In this diftiljation a 
hind of munisJ$t bgfii, ej\ oyer. Part of this combination is in 

Form of a liquor whi&fmokes cUnahuafiy veven wjuen cold. This is called the 
fmoking fpirit of JjHviui. Another part is raifed in a concrete form, which 
more particularlydeferves the appellation of buitettf tin, although it feems 
that feveral chetiniilsi stye thisname indmerently 0 the liquor or concrete 
matter, or to both of them at the lame time. See SriaTr (Smoking) of Li- 


baviu-s. 


'Vt. 1 ''-w 4 \ . * ,> <* ’« 

<3dSK ?(fc ,<TJVr T' Bjr the word AjeM » meant the; metal which is 

the bottom, of a crucible after fuGon, 
or'which remans in t**—- jS ‘“ ’' 
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CXXXI. A D M I A. The name of Cadmia y 01 Calamine , is given to fe- 
veral different fubBar^rn, What ts called th i Cidm.a cf the 
furnaces is a matter which is fubhmed when ores contaumg zme, like thofe of 
Kammelfberg, are fm'*ited. This cadi 1 ' a confiils o> th. ilm ,i«. . f 7uc mb 
limed during the fufion, and adhering u> the inner iurlaus oi "u. a alls ot fur¬ 
naces, where they fuffer a femi-fufion, and therefore .vauite fo «* foil 1 ty Sj 
great a quantity of thefe are collected, that they form very thick u> Oatio is, 
which tnuft be frequently taken off. The name of Cr. lmt,i of fni u lu> a!fo 
been given to all the foots and metallic fuhlimatet formed t>v tme lung in the 
great, althcugh there certainly are great differences in the - .tu* Sc 
Smciti\o of Ores. 

Several authors call Native or Foffil Cadi>tia t a fort of Hr i , r mineral, con¬ 
taining zinc, iion, and fometimes dther fubttance^. It is of a yellow or leddifh 
colour, and is alfo called Calamy % Calamine, or lapis calammaris. Both this 
mineral and the Cadmta of Furnacp are ufed for the preparation of biafs. Su 
Br ass. i 


Laftly, feme chemifls have given the name of Foffil *<udmia to a mineral 
containing arfenic, frequently bifmuth, fiber, and particularly the femi-metal, 
the calx oi which being melted with vitriiuble nutters, forms a beautiful blue 
glafs. i'his mineral is better known by the name Cobalt > which only ought to 
be g ven to it, to avoid the confufion amending tb * application of the ffmp name 
to diffeient fubftances. &?eCoB/i,T. , 

CXXKli. C A LAMIKh S(f C^pmi/, *>nd Or$s of £jnc. 

cxxn:iii. calamis aromaikU$ («), 

cy'-xlv. CALCINATION, n« iatanW of »t*dy is, pro- 
re''' \ “king, ihe ejipofmg of it io th? aftipO pf fife, 10 pro^ij^iame change 


' tip volatile 


r to 


f b \ ‘ <4 <{*»♦!» k > * 

(») Calamus AaoMkricuv The root efg&itf two fcfli#* ^ oh- 

of thio plant has an agreeable RmW, i*M ttM Of the 

peculiar tafle, both watch are taufed ^ an dry r0ot. Neman* 
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deprive them of fome volatile principle, or to deftroy their inflammable prin¬ 
ciple, and fometimes for both of thefe purpofes. 

We have examples of the firft kind of calcination, in expofmg calcareous 
earths and (tones to the fire, to convert them into quicklime, which is effc&ed 
by the entire evaporation of the watery principle contained in this kind of earth. 
See Quicklime. 

The calcination of Gypfum t of dtum, of Borax, and of feveral other Satis, 
by fire, which deprives them of the water neceflary for their cryftal'ization ^ 
the roafttng of minerals, by which the fire carries off the fiilphur, arfenic, and 
other volatile contents; ought to be referred to the firft hind of calcination. 

We have an example of the fecond kind of calcination, by expofing imperfefl: 
metals to fire ; by which they lofe their inflammable piinciple, their form, and 
metallic properties, and are changed into earthy matters called Metallic Caltccs . 

It is neceflary to obferve, that this fecond calcination differs ellcntiaJly from 
the firft, as the changes produced by it upon imperfect metals are not effe&ed 
by evaporation, but oy decompoficion and deftru&ion of their phlogifton. It 
is therefore a icvhjhvn, and not a volaiilifation of'their inflammable principle. 

ilenc. ir. .' Hows, that the firft kind of calcination may fucceed without the 
contact ft air anu in dole veffds, although it is more quick and complete in 
open veti : >0 m a property of air, by which it greatly accelerates the evapora¬ 

tion ->f \^'atile bodies. See Air. But as the fecond kind of calcination is a 


nue comb mi’--si, like that of all inflammable bodies, it requires all the con- 
ciirioi.s nec.. r '"'y for combuftion. and particularly the free accefs of air. Set 
CoMKUf.Tio> ii.il Calxes (Metallic). 

1 here arc many bodies, i.itbc calcination of which an evaporation of volatile 
parts happens, :.u.. a!To .1 destruction or deprivation of their inflammable prin¬ 
ciple, although without any fenfible combufhonOf this latter. Such particularly 
are all combinations of im per fed metallic matters with vitriolic and nitrous 
adds: when thefe bodies are expofed to fire, their acid evaporates, and at the 
fame time carries off ddth it their inflammable principle. We have examples 
of this kind of calcination in expofmg to fire Martial Vitriol and Bezvard 
Mineral. 


As vitriolic acid, and ftill more nitrous acid, deprive the imperfect metals 
of more or lefs of their phlogifton even without lire, feveral of thefe metals, 
particularly iron, copper, tin, rcgulus of antimony, arc reduced, after they'have 
been diffolved in thefe acids, to a ftate fimilar to that of calcination with accefs 

* • -1 *_. 1__ 1 ___-t.- j _ __n._ . 


of air 4 that is to fa 


which they cannot 


chemifts confider acids aicapabl* 
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ijrv they become earths, not pofleffed of metallic, propei ties, 
refumewithout the addition of phlogifton. Hence moil 


ingly call ''^p^jtne^a: m 

fire, Calx 


property# mi 
andofmakmg 

agent: for .$§* 


when 


^ sjT MIVAL 

fte of calcining thefe metals, and they accord- 
been dcphlogifticated by adds, without 

fixed alkali, that is,-nitre' .haying the 
»®|i|k'Cpmbslftible fubftance with a red heat, 
M^tMi' c '^dies'horn,- becomes a very powerful 
saamfcp^Ilanocs, 'and particularly of imperfect 

avery good example of 
j^|dm«hd' of diaphoretic antimony. 
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This calcination of metals by nitre is effe&ed partly by a depblogifticatlon 
fimilar tp that by nitrous acid in humid folutions, and parliy"%^%ombtiftion : 
which does not hinder it from fuceeeding without access of atr, and in dole 
veiTels, frorn. the peculiar property of nitre in this refpefl. '^S^Nitr r. 

. It is proper to obferve, that certain preparations iff goUrlftd filler are \ mpro- 
perly called calxes, beCaufe they are not truly calcined, hb method being known 
by which they can be deprived of their phlogifton. "Sett Goib, Silver, and 
Metals (perfect). * ' *' ’ ’ • 

What is improperly called Calx of Cold, is nothing but gold reduced into very 
fine particlls, either by amalgamation with mercury, oi if* Reparation from 
other folvents. Mod of thefe improper names, found in filch numbers in che- 
miftry, proceed from the ignorihce of ancient cherniffs, annfrnl mop! of alche- 
mills, who all believed, for example, that they had precedes for dkompofing 
and calcining gold. Nothing is. more equivocal than the pretended calcinations 
of petf?d metals. We cannot, however, affirm its impofTibility. Some fads 
even feem to make it probable; fuch as. the deM'dibfi of gold m ’thb' focus of 
Tli ir full an fen’s great lens, an account of «v! : .ieh is publifhed by Homberg in the 
Memoirs of the Academy of Sciences, and thfe talcinatron of gold by long 
reverberation, in the manner of, Ifafccus Hollandus. But if the tnoft fimple and 
irafy experiments of chemiftry require frequent repetition tober fumciently 
dtablifhed, certainly thefe, which are exceedingly difficult and laborious, require 
great attention. See Comcustion, for finte ejfential obfervathirs 'regarding the 
fecund kind of calcination. 

CXXXV. C A L X E S af%M ETAL S. Metalic calsres are earths of 
metals deprived of their phlogiifdn, and con fluently of their metalli^^rties. 

Ail metallic fubftances, excepting gold, filyeV, plarina and merewy, are fuf- 
ceptible of being deprived of their mflammable pniittple by fitveral metho^. 

The firft method Is by, burning their phlogifton 
tion, or rather a combuftion fimilar to that bf all dtb§t k COifibuftfbfe matters. 

Sec Calcin ation and Combustion. ■ ' ■ ' , ' ' 

The fecond method is by applying to metals acids capable of depriving them 
of their phlogifton, fuch as vitriolic acid, and particularly nitrous acid. This 
kind of calcination of metals is- made in the humid way; and by fdtotron. See 


Solution. . 4 , ,c 'V, " *! 

The third method h by nitre,, withwht&fi metalli<: #riaitecl. 

This third method, which is compoied of the t-WO fortii&'i'k th^-ifioft'-^caiJiops 
and expeditious., 'See Nitre, and U 

The earrfkof metals 'deprived of phl^iftb%'bf,' T «py 
j>rop C Y,.«. 'peculiar to each, 


1C 

fluid 


fubftances Ought to be confulted ; '^%t»f tfif W<l . , x ..... ^ 

.common to all, Thefe are the foM^g, ?< • , ■ 
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defied amonf$thofe that are reffaftory. Hence it is proved that phlogifion 
is .thp principle ef fufibihty of .metals. 

In proportion as metallic fubltances lole their phlogifton, they become liiote 
fixed* 'Thispiiopertf fedfiblcm metals, from their, fixity, than in femi- 

metals,..aU whichever* volatile when in their metallic ftate, ani the cate 
or earths of which; becoiqe exceedingly fixed, as we fee very evidently'from-dse 
example of diaphoretic,antimony, svlhich refills the moft violent ffic Without the 
leag Jo&, and which- recovers all its volatility, if it be rdlored .to its lepuline 
it*!* by addition <of Kphlogiftoo. This proves that ph logmen is a principle 
e^bptlaUy vokfilg, and tluc .it communicates its volatility to ceuain bodies 
with which it is combined. , 

. lyl^t^- tfrchfe Ikeome kf» foluble*in .acids, and particularly in nitrous acid, 
•by. hiring deprived ff phlogjftbn, as we may perceive from crocus tturtis when 

stents of itfrt, of; regolus of aniirpony, &(\ Hence we arc 
led to Cpnciu^d, that the fodufeihty of metallic iublhneos by acids, and parricu- 
latly % ^the' intervention of phlogitton : for it, oaken 

be reduced by adding phlogifton, the metals refuking from that redu&ion will 
them recover • their:folubility. -• ,\ 

What. wa haye,>fiddt^tJterMqg the,general changes produced by calcination 
of metallic matters, upon their fufibility, their toy,and folubiRy, may »Ho R 
applied J» jheir op« eit y» their fpecifiC gravity,*™ a word, to all their,,metallic 
propeiidea, ^Ich affc*W*jr.*'diafinUhed.To much more in metallic cakes, as they 
are m^perf^Uy dephlopiteated. - .This feems to indicate, that if an entire 
and perfect calcination, of metallic fuftances could be effected, they would then 
have no metafile property* they would not fpecifically differ from 

each.,pther*vai»d only, be one- and the kmc kind of earth.. This is certain, that 
when thf* jcakinatkm. of m«t*&?has been .too long continued, their cakes be- 
t:ome irreducible, or aUeaft much more difficultly reducible; and this redu&ion 
is always pnii lofs^ fo that the quantity of metal originally calcined is 

never,.again obc-dsrimtf - *. „ , „ ' . . 

Although metallic $ai*ss>: are efientially different from calx of ftone or quick¬ 
lime, they have beveith*!^ fome fimilar properties, particularly thofe which 
relate -to fii^d.and #etMle .alkalis. Thus* for.example, fixed ;alk«hs receive 
from metallic takes the lame caujftiefcy and propertifei as from quicklime i and 


volatUeai^i mm far, ; fepawtqd• ^roi^fcfaipmoniac by metallic cakes, ami.par- 
tiS-uW^Jby «. a»d it receives the fame, changes, 

that if, it becomes n^am penetrating* is always Quid, .andcannot be reduced to * 
~.«k A w .■ fV«*a*«»v,^4*..h.:h, fuffioient quantity <01 .thefe matters'; See 
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CXXXVir. CAMPHOR. Camphor is a vegetable, concrete, very vola¬ 
tile fubftance, and inflammable, as dfential oils are 1 of a ftrong fmell, and 
tafily foluble in fpirit of wine. 

From all thefe properties, camphor perfeftfy refembfos refins j but on the 
other fide, iteflentially differs from them in this, ^that wtltn expofed to fire in 
clofe veflets, it is entirely fobltmed without fuffermg afty decotnpofition, an I 
without leaving any refiduum of coal or other matter. Although It has a 
ftrong tafte, it has not the acrimony of effentul oils: the mo ft cauftic alkalis 
do not aft upon it: the vitriolic and nitrous acids diflblve it, but without 
effei vefcence, heat, inflammation, fcorching, or other fenflblo change, even 
when thefe acids arc concentrated. 

Nitrous acid diffolves camphor without commotion j and the folotion is clear 
and limpid. It is called Ott of Camphor. When it is mixed with too much 
water, the mixture becomes turbid and milky, becaufe the add has % ftronger 
affinity with water than with camphor. The camphor theft quits the acid, 
and appear^ in white flocks, which foon precipitate to thfe bottom of the 
containing veffei, their weight being encre-led by fom* adhering add. Rut 
when this acid is taken oft by the water, the flocks of camphor rife to the furface, 
and there float. When they are complexly wafhed Iftd dried, they are found 
to be camphor entirely fimilar to what it was before this fojudon and pfe&ipira* 
tion. This is a manifeft proof that camphor receives no change from the nitrous 
acid *, which, however, of all acids, afts the moft powerfully upon oijy matters 
See Oils (Essential) and R£siNS,/<?r the rcfanbhnces and differences bitwixt cam¬ 
phor and thefe fuhjiances. 

It follows from what has beenfaid concerning the properties of camphor, that 
this Angular fubftance, although it has many of the eflentiahproperties of oils 
and reflns, is not, however, comparable to any of thefe which are known, and 
forms a clafs apart. As, excepting its concrete date, camphor approaches more 
to the nature of ether, precifely by thofe very property if* which it differs 
from oils, it is to be prefumed that this fubftance is analogous to ether, as Mr, 
Macquer ronjeftures in his Elements of Chemiftry. See Ethiji. 

All the camphor which is fold comes from India and Japan. Dt is pro¬ 
cured from a kind of laurel called Latent* Camphortfer** great numbers of 
which grow in the ifland Borneo. A long tune this tree was beheVed to be the 
only vegetable containing carophofi but fever*] modern chemifts, and pafmu 
iarly Mr. Cartheufer, have discovered, that many aromatic plants, as chyme, 
rofemary, I age, and almoft all the labiated kind, contain a fubftance of the 
nature of camphor, which may be extrafted, aUhoogbin very fmatt quantities. 

Camphor when firft extrafted from its tree is mixed #ith many taipttttcies, and 
is the.# t alied Rough Camphor. The Dutch, wbft dueflyirtake«tariMwtr, j>jrify 
it bv Sublimation in glsfs matraflbs. * ' * 

Camphor Is ufitf in medicine as ledatiw and asMtghfac.% U(\fagi£* w «|| 
.11 many convullioos. and o*W nervous eMra*. Xffj.qu.fcy.j. . p mm o n to 
ir, and to aU other ethereal, oily, volatile ToMUnom^dhch at Lappet's 
Animal ml* btgbh reOified SgmM Qilti Mpk 9 Cafiori 
i ubftances. Hoffman hat oWerritf ahd pktft- 

dan, the fedativc poweta Of umphtfr. 

41 ' * * \ *■ ufed 
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uljsd as a powerful antifcpticj and when diflfolvcd in fpirit of wine* is employed 
again# gangrenes. t 

CXXXVHt .CANTH A RIDE^ 

CXXXDC pAJ»i, The pjeoe whidk terminates the top of a melting fur- 
Pace iscgiled This apiece has tfcp form. of an oblong dome. In one 

fide ^ ^ d<»or> intended for the Jotrod^on of a confiderable 

quantify of CQidata qq^L,,fe^|;a«ro ; thi^^tnd of futtiaoe con fumes a great deil, 
and muft be quickly i fuppfied. ; ,%$e upper part, of the cap is terminated by a 
tpbe or cnMnney^ may k* lengthened at pleafpre by the addition of other 

CXL. C'A'Fll At. The Coital or is the upper part of an 

tt''VVt'r'T *-i' v M- ■ * ii • 

■ !*■ * Eatin name given to 

%<?« w dU&Uations. 

'.A * according ip the fubftances diftilled,. 

't- °u®ht to be fpecified more particularly 

HY qbftOtmg trvdr j qualities > as, for example, we might fay, 

£ar.$y f Chkny. Sakai Refiduum, &c. This method is moic 

«cerate apdfdift?#, anffs <%fy.,ufed by modern-chemifts. 

W#" ■• 

AST^MatCEKING «. 

('£)• ' C^mtHXWiwrb* Thefe infedts by dffiblving cochineal in an- alkaline lix- 
contain, (tvery acrM fuj^^ice, fix. bourn, and precipitating the fohition by 

W* ‘mfcn^ies of. which? mp ex- # alum. It confrfis, therefore, of the color- 

of c S cbil * al * sowing, to the 

cantharides. Ttemut*tin$ power -of earth of alum. 1 ' 

(/) C AtCN K LIA V, Caritealus , C t'Sardus, 


cantfaride* tV 


not* as ibtne imagine,. bV' ! » volatile alhah, is* ar femi - tranfparent’ rcddifia agate. Ste 
of which they yield le& by' ahalyhatbaa A<satk. 

fojpe othe* animal* fbfcfthOSte*,* jfadr none . {*$ CAM-HA*D*Njro of iron is,a fu- 

P? J ’ficial converfijon of that metal,-into fieri- 


■sna 

gmta^..tool*,' m inftrument^ «* which afuperfi- 
“““ ’ " * twhwfios h jbfficiat) and it may be 

ror^d amveiuentiy ^putting. the pieces ■ 
. ^ M be cafe-hardened, together with 

/the bt»M;nt, In an iron box, Which is to be 
t and expofed to f fledheat during 
ife By this eem ewta tien ^ a certain 
thtehaffc from the Atrffcee of the iron will be 
, v\dMbnMl#m Awl, and a proper feardnefc 
f-; ;«»y jb&#&»wp*ds given by hidden extino 

of converted iron 

*£i. 

CXLvir.. 


ounces 
Obtained 
'by mean* 

m "IP* “ 
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CXLVII. CAS S l A (#>.' 

CXLVIII. CASTOR (y). * \ 

CXLJX. C„AUSTIC (CQMMdK). Common cau&ic is a fixed 
<alu:e fait 1 , flia^D^Werf- bv onifek-Tlttiei and deprived of ati moiftute b* drvincr 


aTkahne fait, flia^p^erf by quick-lithe* and deprived of alt moifture by drying 
and fuliofil '•* Thfc ’Alkali ^p1dytd'' : ,fbrtttis {M%frirat>oy| i4 ge^fUly potafh. ■. A 
■lijci-vitsncn is ’made with ^dfck dime, Kke tlkt eft hi fi$a j&bbilets, - called foap-leys. 
$**' Oxivium "of $oa> boilers, This Hxiviupi is tb/he e^ft^&ned to drynefs 
in a copper or fiivfcr vefiel. Afterwards the dry matter is to. be put into a cru- 
cible*«f»d‘expdfed to fire till k ,melted wax;, ^hofivic is td be poumt 

into a bafon, and quickly cik pieces while it k ftilf hqpt^pd mqift, and 
is to : be fjieedtly, put into a glafeiportle.. well doled with a gl^ils flppper. . 

An alkali thus treated is n^re-caufjic than qrdihafy';fi»ed alkali. It is 

ftlkrrnore fuffble V and attradta'M&e ittaifture of the air npj£h;:^bre readily 5 for 
which reai'on it ought to be cut uud put.imp bott}|s, ■wbtfe|t (> 1s x yjeejS&t,' Other- 
Wife it would become very foon moift. v ' ' •' .' K ‘ 

i'his alkali when applied to the (kin ddritig of ; »h 

hour, corrodes it, and forms a painful efctwr,’ 'lifce 

It is employed to open ifibes, wfaicfr formerly were much afed, but were after¬ 
wards almoft abolifbed. They have fines; bfen b^^ht^a|gain: frequent 

ufe } and jullly, for they are ferviceable fey eV^ctyatjtagwtuch’refifl: 
other remedies. But at prefent common cauftid isnot mpcMBied jjq[r deepening 
of illues, becaufe it occasions a quick and long parn. Tbe CQ«dfnQn method 
at prefent is to make an incifion with a knife, and to promote’the fanpurationby 
methods well" known in furgery. : - * : .»■* • 

The c.ujfbcity of common caufiic myfl: nq£ be believed to proceed from a 
perte# drying and concentration of the alkali. Thb co»e«fl5ra*i©n,doe$ indeed 
augment its caufticity > but we are sj$,Jefe cert^4 rhat independ a ntly of-tWc* 
nlkalis treated with quick-lime are much more amve ind eyfcn when 

they are fluid, than any other, alkalis. Tbi0f ,e.vid«tot'<pf ■ the 
lixivium, or ley, of loap-boilers, which d moC*$Uat$^ 

(troys all animal matters. This, cauftirity tlten is\cfpM^,|^ K ^inits.prtjcuJar 
change produced upon alkalis fixed or volatile by quiej^ep■wb^btVl l HN lt g f f 
probably ermfifb in depriving them of fume unduous Hotter, which inveiopS 
and blunts their fa line principle. See Alkali (Fixib), Alkal? (Volatile), 
Ammoniac Salt, Spirit (Volatile) $ tf - 

SOAP-BdlLERS ' ' ‘ ’ \ ,,0 ‘d,' ' y *' \ 

■ CUTau^IC 

is acautiic made;by 'taking from lunar ccy£calft-|ij[I 

- To make-'the lunar ossu'dfr, iwi^l a n 

crucible, which byght ^ntWtb'Wdfedp-be-s 



luble m water,or «^y 

„ (>) Cas^ua: Two , 

of extra# may -be obtab)e4.xn»m 


or extra# >be 

of cailorbyipiripof ;% 



is 1 it .w 1 


■■ cab 
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caufe a con fider able fuelling ahdfrothing happens m the beginning of this 
fufion. The crucible is to be placed in a furnace which ought to draw little 
air, and furyoonded -py’ a kj|uaf^|f^ of lighted coals, becaufe thefe 

cryftah 'archery fufiPe, and'tw'Wtw^mar be;'prejudicial to the prepa¬ 
ration'' of th^duha^VcaXt^iCV;, ' ,,s '£isfe K i^''^£>v;<s r y. q'uiclc 1 y liquified.' 

In the a part of 

the matter might lib# nitre »pon the coals, 

by which the fiber'Wouldbe"r|:'qhctd/^’While ;ther etiiiuitio®' gradually dimi¬ 
ni Ihes, the fire i$ td be encrerafed yaodwhen the Matter is brought to a perfect 
and tiraflKgui? fhlion, it isjp be caft? tn&> an; irph oioold'pre^ioufly heated and 
greafed in it^itihe^T^ffattfcrd tie 1 left fill it is fixed and 
cold, -ari# then.I*''!$•■ Icfa gfafi' fiqppcr. The lunar 
cauftic oi%ht to like pencils, of about 

a line irtdWMis|§f# ;#«&;in a'crayon or pen* 

1 A.A'- ^4<St *> ' VsuS O n eraVtt oklbt'n IV . 5 tfHtY****vl .ttn 


which a%tffter'is Jly/meanr of - which che Maker 1 is poured into them; 

This motfli'ts which ekaftly fit each other, tn 'each of 

which>.-ih« boltei# ‘wfcfcsy finders, cotrefpond to thofe of the 

other. By ty| difp#(|ti^hi''j, : #hefi the lunar c&uftic is calf and cooled, it is ob- 
MffiftHf* fhe two pieces of the mould. 

'as foon as it 'is in tranquil fufion, for that 
degree of Mat if fofficieM: to carry off its acid, Which may beobferved to dii- 
fipate m -tnift if it was left in the fire long, after it is thus 

fufed, f* ‘ w"’itf cauftfe&y, ' which ft entirely Owes to this acid. 

■ ‘-fhfcWi two remarkable phenomena. The 

fir ft is the bl*ck color affumed By the cryiUls of filver thus fuled. I believe 
thi <j©l6r';a part of the phlogifion of the nitrous acid, which 
attaches rwiT-’fib' 0&0wr fuperficialiy, and which always gives a black color 

metitlo,' fuck .as mercury, lead, and- biftnuth, when it 

is b 

"'Tfie'bthec TemafltiaBl^'phenoMenon is a; certain fyrprmtry of aftargeraenr, 
or cryfiaftiiatjon, which lunar caiiftic takes When it c.oois and becomes foiid. 

"<Eb^|fti^ ,; bte ’. Iwc^een into pieces,' its -inner fubftance may be 
t "eli ,or radii paging from, .the circumference to 

tlkr«Msk Hie. il^i|ftde- ofytbe round •fer’ru^'sncms.and fiilphureous py- 

to all bodies or*a^ceftsiin degree ;of fim- 

a liquid to.* Solid ftatc, 

m l*Me t phenomenon occurs in 

ftany otwf W^fdS*it‘ has 'opc'yei been remarked. See Crystal- 

v? 'fiflyer.'-' * 1 If fifyer flayed with 

w^^ralned upbjf^fow,n paper, 

thanlupaf{caumc tl , '.J^ ; ^|^itke4nf0py^eoce..’Of bccomMg rooift in the air. 
See Silver, Cavsticit Yy and Crystals of Sitves. 

■*'.■ 1 : ‘ '. ci.i. 



CLX CAUSTICITY* By this ward is demoted a quality belong* 
Kig co levcral fubftances, by the acrimony of which the par ts of living animal* 
may be corroded, and deftroyed=:. Bodies which have this quality, when taken 
internally are true poifons, The cmaftieify of feme ©f thefc, as of arfenic* is 
.lb deadly* -that even is' prdi^n|«s4^y, prudent phylfckns. 

Several others, as faiU ‘hjj^eM^e^pttmpn. tati/Hs, 

butter of autmotgt, are dailfr and fuccefsfully ttfed, to coiifume cxcrefcences, 
to deftroy fungous ftefh, to open ilfues, &c. They fucceed v?ry well when 
properly employed, and fkHfully 

T*L __A! 


The caufticity- of bodies depends entirely on 


•ftate* ... 

• tppfe;« 



• chiefly of the acid matters whj^s|r they Contain. - «, n# 

~be at the feme time much coa|feftriinte 4 » and,. atuii'hed,to : :the ,.matters, 

with' which’'they are combinedlthey -in Jtn 4 'ire:io 0 r- 

_ r. _i -_it:- nru... e..j ---i ; >it Jill* _ u -.u-i. them- 


•rofive and cauftic. Thus, fiaedand 
delves cauftic, become much more fo by 

•this fubfance deprives 'them ©fjnuch _ w ., 

and reftrains the action of thefe feline princinfe. %k)J: jiliii ¥eitttkat .then, 

.» !> »• . .. •_Jin -• j* J * 'll * •ZTLLl ' 




binds 


>r ,. „. mpre capable' q£jj$jpn. 

.left 
V and 


the feline principle is more dtfengaged, .and 
Alfo, aB combinations of metallic matters w 
corrofive, becaufc thefc acids are deprived ofadtheip 
am be fades but' imperfe&ly iaturated by the mptallit;iUatt«rsi. . > . . 

Ncv^rthciefe, feme other circpmftancc it ifets^ryVi# ©auftietty 

of thefe feline metallic,matters.' Ear thpflW^W^ oTmarfuew^ich 
when pore and diluted with a certain quantity si v mut,. Ihould b^^np^e.-of 


.PQjl*** 

sSyiaArbB- 



producing any harm, (hall however produce all uieeffe&sof a 
ton when it is united with mercury wferwjfyejkkftmafa ^ ’ * 
mate dull be diflotored in fo much water, ‘ " *“ 
buted to the concentration of its acid, 

This effe& is attributed by feme ehemifb to $he, 


parts with which the acid-is united*, This• 

•caufticity is nothing but its diffoiving poster, ©*. itt j5 ^ 
with other bodies *, and this difpofition », nothing©!!! 
is one and the fame thing, as weight or,^^ u'j:- 
,Cbfl< c AW K. (a) , ,, ; ‘ I-.,'.'3'7 A;)* ( '••!'*!. .*•! 

CU1I. CEMENT. All thofc 

with which rr>y body is furrounded in pots or 
by help of fire, of producing changes upon that b 
io cement , add cementation, 

■■ The principal <eetuent$, : arp 
sfilvcr from 










(*) The fubftance 
.from alkaline feh«,v hywhiehyidWi; 
power of. .thefe caMem|NM^iivtsm v c•: 

|iir.' ** Am 4 4 

(,;*) Cawk is a white,'! . 

ftibftance, unfoluhle in aet : 
fire. It is generally found in or near l 
mum*, If an ounceot two ounces of caw|v 


; 'Ur^ 

fCoirctiN 
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trated) the cement for converting iron into (led (fe Si r f i.); the cement foi 
converting certain glaft into porcelain (fee Glass and JPorcu ain) i the cement 
for convening copperJnto brafsj fee Brass. 

Cements may be made of tnany various kinds, and for various purpofes, bv 
varying the materials of the compofiticjns. Cementation is generally a very 
powerful method of producing changes upon bodies, or of forming combinations 
which could not othefwife be cafdjr effected; becaufe in this operation the afrive 
matters of the cement are in a ftate of diyntfs, art reduced into vapors, and af- 
fifted by confidcrabie heat. , 

CUV, CEMENT-COPPER. (t>) * 

CLV. C ft N T 4 U R y. (c) 

CLVl CERUS8, or WHI'I E LEAD. Centls is a kind of run 
of lead which has been corroded and half*di(lolved by vapors of vinegar. To 
make certifi, leaden plates rolled fpirally, lb that the fpAwc of an men ftnll bt* 
Jkft betwixt each ctrCUirivoltttion, muft be placed vertically m cat dun jkhs of a 
proper , fite, containing forte good vinegar. 1 he ft leaden tolls oupjii t<> 
*be la jfbpporrtd In the pots, that they Jo not touch tJv vinegar, but tb.it 
the vapor 6f this arid may circulate freelv betwixt* the cut urn volution* • «hd * 
pots are to be covered, and placed in a bed bf dung, or in a iaod-baib, by which 
a gentle heat may be applied. The acid of vinegar, which very well mfiolvi 
lead, being thus reduced into vapors, eafily attacbcs'itfelf to the furlhice of tlv fe 
planes, penetrates^them, and is impregnated with this metal, Which it reduces 
to a beautiful white powder called Cerufs: when a fufficient quantity of it L 
cohered on the fulface of the plates, the rolls are taken out of the pots, and un¬ 
folded} die tJerufe is then taken off, and they are again rolled up, that the ope¬ 
ration may be Repeated, * 

1 his management 1$ very ingenious} becaufe the plates of lead thus difpoicd 
prefent the greateft furface to the vapors of vinegar, while they occupy the kaft 
poiTible fpace. 

As in this opemtion.ihe acid of vinegar is overcharged with lead, this metal 
thus changed into cemfs, in iiot properly in a laline hate*, hence ceruls is not in 
oryftals, nor is fciubte in water; but a Inline quality would render it unfit for 
painting, for which it « chkfly employed, 

Ceruf» ground and prepared for printing is called white had, It is the only 
white hitherto found fit for printing in oil. The difeovery of another white for 
this purpofe is deftrabk, not only From its faults as a print, but alfo from its 
injuring the health of perfons employed in its maaufa&ure, by affe£hng them 
with > winch-lead ana allies preparations frequently occafion, called 

the e$h$ ef Q* toft *f pointers* 

Contfs, Jhk# of lead, is drying, fedarive, and lenient j 

4$ furih b hi ho« pdf ^pttrifnaDy, It is an ingredient in many oint* 

&f centaury contain a bitter fubftancc fo- 
}ub)o by water, or by fpiot of wine. The 
green color of the plant refries 1st the refinous 
part, being retrained by fptrit of trine, but 
not by water* 

X *nen«, 


1 (t) Ctumpti er^liNHtny Csvrsi^ is 
copper .vbtblk wasmrby 

bon* 

a tltiiftfb:snriec e&tes&dk&ia&L 
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merits, piaifters, and other pharmaceutical preparations defigned for external 
maladies. 

As lead is much divided in cerufs, and is already penetrated with a certain 
quantity qf acid of vinegar, its Saturation with this acid may be eafily com- 
pleated; by difiblving ceruis in diftilled vinegar. Thus the lead is entirely re¬ 
duced to a faline ftate. From this faturation a ctf ftfHizable neutral fait with 
metallic bafis refults, called fugar br fak of lead See- Sugar of Le ad. 

CLV1I. CERUSS «/ AN'flMON Y. This name is given by foroc 
chemifts to a pearl-Colored mattery dr white earth, which Separates from the 
water with which diaphoretic antimony jias been walhed. It is the iineft part of 
the white calx of antimony, which has been dilfolved by the alkali of nitre formed 
ih this operation. The peculiar dearth of the alkali, fome of which always 
feparates after every calcination arid fclution, probably makes a part alfo of the- 
cerufs of antimony. See Diaphoretic MitfK*A£. i 

CLVIII. CHALK. Chalk is a calcareous earth, found in form of friable 
ftones, and therefore cannot be polilhed ai marble and Other hard Calcareous 
ilpncs may. Chalkis alfo found in powder. 'I his fubftanee has all the pro¬ 
perties which characterize calcareous parch?. See Eauths (Calcak teft/sjh 
CLIX. CHALK (BLACK. (d&fV ‘ ...•*■ 

CLX. CH A RACTE R S. ; - Chemical: chafaClers ate frgns invented 
to reprefent the principal fublhmci&s mvri'^rifeiie rd&iriner. •• Thde 

ligns ought to be underfbood, becadfe thby\^e ufed by many authors, and in 
tables of affinities. "See'the- PtAt*fr‘, ' ? 'f '\' v ‘ T--' 

C LXf. C H E E S E. CKeefe is the rriticrlaginofes br gelktiiioris part of 
milk. As the milk of all animals is a'true emuMl^'-tbe chew pr w Cafeoui jparr- 
of milk is an intermediate fubftarice by’yvhidVtM''wy^df bktyrace^t|^t-0f this 1 
liquor is divided, and fufpended in the fenous'''parti. ^;'lThU| 
mucilage is in emulftons or milky juices of it> jfbnrir 

properties common with mucilages, it difFersin ip Its. 

want of duCtility, or its vifeidity, and in its property’ of roagri&tmg by bl&t and 
by acids. ' \ ‘ 

Milk is compofed of three very different fiiBftarices, .fcqtjrisr; phpefe^and wheVr- 
Thefe fubftances are only well mixctJ tqgedier, ijlriy "awt 

capable of a ipomaneous feparatiori bf anaiysfis entire 

andexadl*, except it be procured by methodspeculiar to 
See Butter, Mux, and Whet: . . ■ . ■ V|., //f 

To have chedeas pure'-as- is poffible, #rel|i' : '.a3S»lfcv 
off, muft foe curdled by runnet, or; by 

well dramedfroji) it, ,artd jt ■ 

ariies which -fan** 

nr of an alkaline quality. *.. 'QFiriw’ iUngm.»ibC water* 




■ M Chalk 

, tstta ; atratoentiim inapr, •, • Ffeis 

‘ earthy, iUkcy 

Waek lines on paper, and fer'hiiSihb^.Mraf ' 


•it or water for the ufeof painters. It tal'.'X^r 



' arid: 




aftit \u«.n ihc l»cut is tncfv ifed an oily,ami iuline fpji.t auk*. The kdmc pait < f 
tlndpirit is £< ntially a volatile alkali. Afterward* a fmiil quantny of cmpyieu 
mutic Oil at lies, which is at iirft fluid, anji becomes mou and more thi.k a^d 
fetid- Concrete volatile alkali alfo aiifes in this diftilUtion \ and at length wh o 
'he rr tort is very red-hoc, and nothing more tlfc.s, a confiderabk* quantity of 
coal lemains. This coal is of that Jvmd which tanpot be bmnt without vi'y 
pr* at difficulty. * 

From this anatyifo of cbetfi?, which felembles the analyfis of all aim il rra.ter, 
(Li* k bftapee appears to bt the moll animalifed part of the milk j toi butt i , n j 
whey fumilh other principle:, and particularly much acid. We mull, h v. it, 
oblnve, that cbcele made of the mj]k of fjugivoious animals may lurnnh n h , 
mftead of volatile alkali. This difference depends perhaps ou the nature < t rh 
. limrnts ufed by the arumils ftoip which the milk is taken, and alfo of i.,c , 

' *mperaments, di(pofition-», and nature of tlieir digt lllcns *, lor, in gem j 1, Cn* 
fiate of rhe acid, and its gitjU$ror lei* difpofmon to be trmdbumd into \ Ji k 
alkali, aic ycry variable hi the»aqimal kingdom, paiocularly in thole animals v.I.r 1 
live only on vegetables, and in their milk, which frill more approaches a vege¬ 
table nature. _ 

This matter, although very irtterefting, has been much neglc&ed by chemilK 
We find, ill the Eltmpitaof Practical vheraiftry, an analyfis of theefe product>1 
liom cows milk, and in that analyfis no mention is made but of an acid, which 
fiiews the variations that may happen* in this matter. We wi(h itweie examined 
as accurately as itdeferves; but for this purpofe many experiments wnich tequirc* 
much tigic and favorable circumftajiccs ought to be made *, which could not be 
done without halving Ihttriu bows of different ages, fed wirh different herbs and 
grains, at different periods from their having calved, and at different fcafons of 
the year* SecMiix. 

CLX1I. C H E M 1 S T k Y< Chemiftry is a fcience, the object of which 
is io difcovcr t the properties of bodies by analyfis and by combination. 

The adyanta^Veu^tibg from this fcience are too marufeft and too numerous 
to require an enumeration m fuch a Work as this. * 

CLXIII. C H E R T. (t) 

CI*XIV, CHRYSOLITE. (f) 

CLXV. CINNABAR, Cinnabar is of two kinds - 9 one is native, die 
other is artificial* 


(«) Cfllin #rCu*aT»| prtrojptx femt- 

'pSttadttty ktpis hbrnftti* if tU &nV 

mam. Chert U a femi-trsntarent Gone of 
the ftraons kma. S*e its ewsndeaf proper¬ 
ties %AUer the dttfcte EaIith '(VsTRir*- 
ASfchh if » gfnfmly left h«d «na«f a 
courier tewuro, than common Altai* Large 
quantities of that are found in beds ofnpo- 

pjMn,«iawiwf a ,4b|i 


other hard fubftances, but have too firooth 
and clofe a texture for the grinding of tot n. 

f/y ChRysoutb is a pellucid, yellow- 
ifh-green ftone or gem, the fixth in hardneis 
from diamonds, yet fiifeoptible of impreffioa 
from * file, By fire it fiifferar no other change 
than lofs of color. It is probably a fpecitv 
or variety of topaz. Its chemical'properties 
Asunder the article Earth (Yitri* iabw). 
This gem may be imitated by adding twenty 
grriqs of ctoCus mortis to 1 two ounces of 
‘tayAa1+gMb and fin ounces pf minium. 
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we fball relate its 
fulpfiuir, t»r a true 


Wylls. v:; It" 'tntjoerJy fp&king, ■ ' 

Cinnabar cannot be attach in the humid tvatfibi ahy It is 

volatile/ T<r that, when' itO ijrt clufc vfcf&b/ ^jfcmrvly ‘iqtfimed* 

-without fullering ’any de^bnribSilc^f^The' fuBjU 

number' of times without any the fubf&ri«& <?;> i •’■ :' ;; ''' r ' : "?' 

' If cinnabar ‘be expoled to the febtf Of %e, wi|K 

fij i_' -i.» _Jif i£_£* lit-— _:!•• «W#' i‘' 


pofed by the burning of its fqi&horr, airaS then the 


in 


valors ; bat as thefe vapors are'^bt’ea^'to.>e.<^Il^ed, a®W^a#'of th^bi 
would be loft by this method of Qccoitt^bficibn'Wirai S^ili' 

’ ayed of decompofihg cinn&baHn dole ycCBS^ by. 
h fulpHur has a greater affinity’ than td -, R^bry/ 
tp be pofffcfied of the quality require,4 ' 1,f f *‘fy 

Fixed'alkalis,' quicklime, calcareous’ earths/ iforf/'tiU/'Md/ filvei*. 


' has to 


bifmuth, and regulus of antimony, have a greyer" aj©iikj^6^|n'''m(m 
fulphur^ and confequently are capable of decoIfiS.': ; J^tbefc’tub 
ftances iron is found to be the tnoft convenient, ari<f% d'for 

the decompofition of ftball quantities of cinnabar. 'When'‘this’ $£***-'"'-'***■ - * 


n i% 


to be made, equal parisi Of filings' of iron ahd pinhabar ire W± > 

~ethcr, and put into a it tort, Which is to be expofed in & furnapfe t q ^ haktd 
_- V --•'-I »_I. srtL;- h rJji .lI. j _u-l. tJ._. 1 1 Li .l v » 4 i 1 LL*..i .Li i i/j L ■ 


wv Ji v#»*j wv>*» * mw y v»i*\ ‘ li Q V4 Q v * viii wiiw * v* * ^ i* v,i * yj yivu>«i«i 

railed into vapors, molt of Which are condeftfed b the receiver, 'ait the ! 
which, under the wkter, they ifeppear changed into fluid n><?t*cury $ a j^irt 
of the mercury remains mUthf divided* a$d floats on 'thC.furfaee of thomterm 
form of a Mack powder, wft!<fh niuly be'^ai^fully collected, ah4 mixed wmh’the 
mafs of fluid mercury, with''which ''k%$iy Incorporates ; 'tifei" mercury/ Is 
then to be {trained through cloiely woven linen, isvtry pure. It ifi Called 



ployed, and of th<£fulphur of the dnnabar i Or if, inftead of ifdn, fbme Other 
fpbftance was employed, it would be found after the operatkm united with the 
fiiiphur. Tims if an'alkali or'oalcafeO^r^ra M i^fcafte? 

or alkaline liverof'lbtphur’■i^fl" : befpu^ ' ; ”' i ’ ’ 

By weighing,'the ^ 

tailed bv it, rais merctify Is fbut3%>;be 
Thiis :a cinnabar fewt 
From a kboWied a 

po% Notify add' ; 'fuTpyFi»i||'bc W*-* 

weli, and fq^ti abl^pK >r 

o|)eratk>il is attended with jfdinc.<& 

’ " in which the mercury ind tuipnur 


obtained 
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f.'W 


aokf, unites 


roefcutf w ni^preyiowijf u 


rint(?an^ 
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.rfuecelslu’ly to procure a mercurial fumigation* when tbH.ntothod of ciire r*. 
-proper in venereal dUeafes, Eor.tbis purpoie cinnabar k .burnt in an open fin* 

1 c . . , . ■ «' I r ■ j-r_._J _ 1 CjxL*J. ____ ‘ t 



of the Ikin, and produce limtlar to thoie of * rrarcury adminillered by 

fr&Hon. : »■> , y ; f \r v *' .»• $•** r 

When fumigations of cianabarare applied,; the patietit ought nor to be expo- 
fed to breathe the vapors of the mercury and of the burning -Edphur, which 
unight injury him;' MeacHr*y, 4 «^ Svi-phur. .-5 . 

- CLXVII. CINNAMON, (i) • ' - f h 

CLXVIII. CIVET.: (k) - <- • 

CLXIX. CL A V, or A^OXLX- A C EO-tJ.S pK A f R T H, is n 
particular kind of ftrong earth, confiderable banka, of which are found almof: 
every where, at greater or lefs deaths. The general properties andxhara&er- 
■ittics of pure clay are: ..»> '• 

1. This earth makes no feafible eflPervefcence with acid^, althoughitbe ca¬ 
pable of foiution by adds, as we (hall fee. - 1 ; ; *■£"■■■ " s 

2 . Clay-being moiftened with water, imbibes fome of that liquid? oWells, and 

mixes with it. K* . '£ '*.<■ » v*-** ■ J v, 

«. When it is mixed with no more chanotheneeeffary qtmntityi#f ifrawsr to rt- 



may oe maqe or it wmen keep 

4 , Clay is denfe, compact, and clofe. When its furface is rubbed with a po- 
lifhcd body, it alfobecomes polifhe& .. 

c. If it be expofed when moift to a gentile heat, it gradually dries and con- 

. • • T f ' . . 1 1 I* II . * • ' , Ul_ . « . ..T*. 



it burfts 


eicape, 

6. If clay be heated much,' and quickly, before it’ 
with loud notfe from the effort , made , by the -'Waterchanged'into 
vapor, to efcape from the parts of this tem^mkinvelopit. Thus 
this burfting and cracking do not happen, if >the clsWvf 3 i|io(hd to heaccontain 
water enough to render it loft; becaufe t hen the water finding mucfe lds refinance 


from the clay, only Separates the argillaceous pgrts frohi €a^ qtheri and efcjq>es 
withconfiderabkintumefcence. . a%\t* 4• - % 

' , . ■, v 1 in-\ 

■! ..'V.:'. . • 4 l'b.'. ; : r " 

; (Jk) Some native cinnabars, according ,t©' : ' ;vf# ■kwttfiWs 

Brackman, {Bpi/lel. /d/wr.^arc fo-hardt-th^' 
they ari ©©lifted, turned in a lathe» i*ftd 
Wrought luce marble. 1 ’ 

(i)’ Cinnamon.^■F refejMSc** of'iMfcejtt , 

cinnainoh'TcarCwy fhortf ItW© rc'mpeSV;’-. 

-and a half of eflfefetial otk 5 «s»d-w obtained. v 



.JSfttrmm. 
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7; IF pure- chyi previously well dried, be expofed to a very violent fire, fuch 
for example, as the fire of a glaft-houfe, it does not melt, and refills much more 
than fand does the a&ion of fluxes and vitrifying jnatters. By fire its parts are 
only very ftrongly agglutinated; and the mafs of clay thus calcined is called 
baked day.. During this baking it contrails in every dimenfion, and becomes as- 
hard as flint, fo that it is capable of ftriking fire with fteel. 

S. When day has been rims baked by fire, it becomes no longer penetrable 
by water, if it be ground and levigated, it mixes with water as very fine fand 
does} that is, it does not form,ras the crude clay does, - a tenacious, du&ilc 
pafte, fit to be turned on a potter’s wheel, 

9. Clay is entirely lhlublc in acids, and particularly in the vitriolic, with 
which acid it forms a vitr iolic fait with an earthy bafts* which is true alum. See 
ALVM. 

to, Lafily, clay, which, when unmixed, perfectly refills the moft .violent fire 
without (hewing any tendency to fufion, being mixed with equal parts of 4nv 
calcareous or gyp&ous earth, and with two parts and a half, or three parts of 
any fand or vitrifiablc ftoae, now becomes fuiible, and “difpofes the other two 
earths to fufion^v . : . ' • !' '. 

All the properties which we have enumerated arc effential to argillaceous earth, 
.when perfectly pure; that is, when free from any mixture of heterogeneous 
matter. Clay fo perfeftly pure has never yet.been found in the earth, • 

.Mr. Macquer, in his'Meftwir upon flays, given to the Academy in the year' 
1762, from which Memoir the ;greatdi patt of the prefent article is taken, ob- 
ferves, that day being an e^ith^mifcible with, water, is liable to mixture with 
many other matters, and that from thiscaufe we never find pure clay, which 
ought eminently and exclufiyely to pofiels the argillaceous properties, and which 
ought to be always the fame, without any peculiar differences •, and iafUy, that 
the only certain method of procuring, this earth is to extract it from native clays, 
or from other bodies which contain it, by means of vitriolic acid, with which it 
forms alum* and then to decompofe this alum by phlogifton or alkalis, which 
difengage thec vitrfofip add i therefore, properly ipeaking, earth of alum well 
prepared can be confudered as the. only pure, day Further, this earth has fo 
firong alfimty with pbfogifton, that we cannot expe& to obtain it peife&ly fee 
from,this principle. The general properties of clay,, defcrilvd above, are then 
folely, applicable, to this kind of earth. Ue the word Alum. 

Native clays poflefs more or Ids of thefe properties in proportion as they are 
lefs or more altered by mixture of heterogeneous matters. 

Ascl&ys «fe very ufeful in chemifiry, in arts* and in many purpofes of ordi- 
aary life, wefhall me«»io» A fiime:impc«tant parts of knowledge concerning them •„ 
as, ^hemethodsQMffcoverihgj tbdf:pprity,- the places where they rtiay be found, 

by the general properties above related* • The 

.^J^isfpperjties, the purer .it is. 

hocjt-. ifepiiritv of native clays are fand, phlogifton, 
metallic earths, pyritous matters,., cateareous 
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Inflammable matters alter the color of clay, which when pure ought fo be 
white. Its color is affefted alfo by colored metallic earths, particularly by thole 
•©/ copper and irony and by ail pyritous matters. 

Clay, which is colored only by an inflammable matter which is not metallic, 
lofcs its color by fire with accels of air, and becomes white. Of this kind arc 
moft grey and brown Clays, of an uniform Color* abd not veined., 

Clays" Colored by pyritous matters* or by. earths of iron or copper, are not 
rendered white by fire, fill they alt perfectly deprived of tilde metallic earths, 
A certain quantity of thefe heterogeneous iubftanccs in Clay render it* ftifible. 
Such clays are known by their colors, which arc yellow, ltd, green, or veined, 
and marbled with leverai of tbefe colors. They are the rooft unfit of all clays 
for the making of utenfils intended to fuftain intenfe; heat, fuch as chemical 
veflels, and the bricks, crucibles, or pots ufed in glafs-houfes. 

We may obferve, that even the puircft dative days are never entirely free from 
a mixture of fome parts of metallic, particularly ferruginous earth. Mr, Macquer, 
who has examined above eight hundred clays, fays, in the above quoted Me¬ 
moir, that in all that number he did nor find one, even amongft the whited, that 
was entirely pure and free from metallic router; but when a very fmall quantity 
only of ferruginous earth is in clays;} when it is not uniformly mixed with them 
through all their fnais, which is known by a beautiful and pure white color, but 
is difperfed in fmall yellow Ipots, as it frequently is \ then fuch clays ought to 
be confidered as being of a very good qualify. The- only pra&idsd method of 
feparating thefe ferruginous parts, is to break the clay into final! lumps, and to 
cut out the yellow fpots. This ought to be donC before the day is mixed with 
water; becaufe by walking the ferruginous parts jut not feparabk, but are more 
intimately mixed with the purer part of the day. 

Pyritous matters, mica, and coarfe fand mixed with clays render them brittle, 
and diminilh their dutility. Clays are cafily deanfesd from the greateft part of 
thefe heterogeneous l'ubftances by wafliing * that is, by mixing the*clay well with 
much pure water, which is left to reft till only the fineftandl ighteft parts of* 


the clay remain fufpended in the water, the grofler parts having lubflded to the 
bottom : the water then is to be decanted off from the grofs fediment, and pafied 
through a fine iilken fearce: the fediment which is depoftted from this decanted 
and lifted water is the fineft and pureft part of the clay, and ought to be care¬ 
fully and cleanly colkfted and dried. This purification of day by walking is 
very neceffary when good pottery or porcelain is to be made. See Pottery 
tmd Porcelain. ' ' ’■ » % 

The pyritous plkides found in days render them very fufible. A bit of 
pyrites Jett in clay which is expofed to a baking always fornix a cavity in 
the cbty lir»ed with a black “leaden''color. •*';>' ’■. - 

The wafhing with water is an effc&ual v eveia 

the fmalleft particles of pyrites i becaufe 'thefe'piffiel^bave ^teftadlyA’ffjtclIc" 
gr avity much greater than that of clay. But land itrtdmica are Mtftw cafily fe« 
parated from clay. Mr. Macquer has fhewn inhieMemoir, thMilbem&ft care¬ 
ful wafhing is infufikient for an entire reparation*of fetidy partidftacofltained in 
clays} becaufe every n&ivc day contains a confiderable quantity*«f fcady par¬ 
ticles as fine and as light as the cky itfclf. ' ■ : 

; Mka 



.... Mica alfo cannot be leparated, from’ '.day for the. fame )vJbn: but thefe tlu* 
particles of fand and’mica, which cannot be feparated by wathing, do not injur;- 
works made of the clay, but are gather .ulcful by preventing crocks in diymg 
and baking. See Potter y. 

The particles of calcareous earths which injure the purity of many native clay?, 
are eafily difeovered by the effervefecncer, which they tnakc with nitrous add. 
This kind of earth cannot be lepurafed from clays by walking, from the iirr.uj'; 
andlightneft of its parts. Clay containing a certain quantity of calcareous cunb 
is by this mixture rendered fufible, from the Tandy particles infqxmaUc f, :>n u.e 
clay : hence all calcareous clays are improper for making utenfils intended to iuf 
tain intcnlc heat. 

Laftly, vitriolic acid, which appears to have been combined and difaibuud 
in a fingular manner by nature in.all clays, may be feparated from them by d 
gelling them inah alkaline liquor, and afterwards by edulcorating this clay with 
a fumcieht qpamity^of water.; but this purification of clays is not neccffary for 
moft purpofes to wltich tliefeearths may be applied; becaufc this acid is not. in¬ 
jurious. Vitriolic: acid mixed with clays renders them capable of dccompofing 
nitre and common,, fak, and ofdifengaging the acids of thole lairs. 

Thefe extrpeous mat^erjs being found naturally mixed with clays either fitigh . 
or feveraltogether* and in all proportions, occafion a great variety of lut.w: 
clays.. »Ko earth has lo many different kinds; and undoubtedly tioui this gsear 
variety proceeds tfie mj^dpheity of names which are annexed to die ilveral kinds 
of clay... j. ’ ... ;. 

The earths Cfdled fffcfy fakir earths* and fealed earths* are true clays. Theie 
names have been chiefly applied to thofeclays which flick ftrongly to the tongue, 
and alfo to .certain clays filled with a large quantiry of ferruginous earth, by 
which they are uniformly, colojred red or yellow. Other names are applied to 
clays from their particular ufes. Such are fuller's-earth* tile-earth, brick-earth , 
fotter’s-clay* pipe-clay* $prceldin-clay. „ 

The earths called, paries* as they are capable of dilution in water, have a cer¬ 
tain degrpe of binding quality, enervefee with nitrous acid, are fufible with an 
intenfelSeati and appear to, be nothing elfe than clays more or lefs iandv, and 
mixed with moth calcareous earth. 

Laftly, epithet^ are given to many clays denoting their color, as while days, 
grey days* blue clays* ‘ife. 

But thefe names, communicate little knowledge on the true nature of the feveral 
natiye cfeys* v» A twore pardcdlar examination, by chemical proofs is requifite to 
inveftbg$te tlie heterogeneous matters with which different native clays are mixed, 
the mixture of which alters the purity of fimple and primary argillaceous earth, 
to which they,Cwj|;all they pefiefe of argillaceous properties; then names might 
be givCn, wfhkh, mould indicate iSieir color and the heterogeneous matters with 
which they ate mixed, or at ihofe which prevail moft. Thus amongft theie 
names, we ffciOOldbWe micaceous* or calcareous clays ; grey or Hue 

fyrt^Ms.icfays^:raefafaryelloexi ferruginous clays-*, black bituminous clays , &c. 

* ;A$ k not to enter iiito the details of natural hiftory, 

we ftiall fay no more upon this fubjedt. What we have faid concerning the pio- 
perties of pure clay, and the different fubftances which after its purity, and mo e 
or left difguife the argillaceous properties of native clays, is fufficient to give a 
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notion of the light which chemiftry can throw on natural hiftory in this and 
many other inftances. 

In Mr. Gellert’s table the fubftances capable of acting upon clays are let down 
in the following order: Vitriolic acid, partly (fee an explanation of this word 
j parity at the article Alum), liver of fulphur, fixedtalkali, borax, calx of lead, 
calx of antimony, gyp&ous earth, calcareous earth. 

CLXX. CLOVES, (m) 

CLXXI. C L Y S S U S. By the word clyjfus are meant the vapors which 
rife during the detonation of nitre with any inflammable body. Thele vapors 
may be collected and condenfed into a liquor by a proper apparatus of veflels. 

The vapors refulting from the detonation of nitre with charcoal are called 
clyjfus cf nitre. To prepare this clylfus, an earthen retort muft be employed ca¬ 
pable of fufhining a great heat applied fuddenly without injury. 

This retort, which ought to be tubulated, is to be placed in a furnace, and 
to it a very large balloon with afmall hole is to beadjulted. When the bottom 
of the retort Las become red-hot, a final! quantity, that is, a dram and a half, 
or two drains, of a mixture of purified nitre and charcoal powder, is to be 
thrown into the retort through the tubulated part, which muft be. immediately 
afterwards clofed \ the nitre then detonates, and the vapors are condenfed in the 
receiver. 

Other parcels of the detonating mixture are to be thrown in fucceflively with 
the fame management, till a fuffitient quantity of liquor is colledfced in tile re¬ 
ceiver. If, indeed of charcoal-powder, fulphur be employed to detonate with 
nitre in dole vrflcls, the liquor obtained is called 'Cifojjw of fulphur \ and if 
antimony be employed to detonate with nitre, the liquor is called clyjfus of 

The old chemifts who have pra£lifed thele operations believed, thht the liquors 
thus obtained had particular virtues for alchemical purposes. /For this reafon, 
they made this preparation with great apparatus and trouble. ..But now, when 
chemical operations are better underftood, thefe liquors are believed to have no 
virtues. 1 he clylfus of nitre is made in laboratories, pot for any ufe to which 
i: can be applied, but to eftablilh a theory concerning the nature of nitrous 
acid, and to prove that this acid is entirely deftroyed and decompofed by 
detonation. 

For, when the operation is finilhed, nothing is found in the retort but the 
alkali which vas the balls of the nir.re •, and the liquor contained in the receiver 
has no and talk*, does not redden the tindTure of turned, makes no efferyelcence 
with alk.-Une matters, and is truly nothing but water. Which is fpmetiniaHlightiy 

ft. djuiVEs. The pungehey of cloves maining refin wifi be irifipid. No plant, or 
fj-.i in th-ir refirt, or rather in a combi- part of anypMnt, contains fo large a pro - 
,v ,.-,on of refill with cflential oil*; for the portion of effential oil as closer do. From 
,'irftnons extr.;ci is very pungent; but if iixteenounces Neuman obtained by diflilla- 
1 he oil and the refm contained in this extra& tion two ounces and two drama, amTHoiF- 
i c Jcpaiatc.l from rach other by diftiHatian, man obtained from the quantity an 

the o;l will be very mild , and any pungency ounce and a half. Tiv 5 is.fpecifically 
whii ii it cf j' .s retain pioceeus t rom fame heavier than water. Neuman. 
ffnai! portion of adhering rdin, and the re- 
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alkaline, becaufe the force of detonation is capable of raising {bine finall part of 
the alkali of the nitre. 

The clyflus of fulphur is acid, becaufe the vitriolic acid of the fulphur is not 
decompofed, as the nitrous is, by combuflion, but is difengaged and fet at 
liberty by the burning of the phlogifton of the fulphur. Befides, one part of 
this vitriolic acid when difengaged.a&s upon the nitre, forms with its bafis a vi- 
triolated tartar called G/afer’s fal polychreftum , and difcngagcs the nitrous acid. 
This portion of nitrous acid thus dlfengaged by the acid of fulphur, and which is 
no longer retained and fixed by an alkali, is.not capable of inflaming with phlo¬ 
gifton : wherefore it is not decompofed, and, together with the vitriolic acid 
which is not fixed by the alkali of the nitre, makes part of the clyflus. 

The clyflus of fulphur appears then to be compofed, i. *Of a pait of the ni¬ 
trous acid deftroyed by inflammation with the phlogifton of the fulphur : 2. Of 
another portion of nitrous acid which is not decompofed, but is difengagcd by 
the acid of fulphur:. 3. Of all the acid of fulphur*which does not unite with the 
alkaline bafis of the nitre. 

The clyflus of fulphur muft differ confiderably according to the proportions 
of nitre and of fulphur employed. If a little nitre be added to much lulphur, 
the clyflus will be atmoft all pure acid of fulphur. 

An English chemift *, fome time ago, found a method of obtaining very ad- 
van tageoufly the vitriolic acid of fulphur, by burning fulphur in dole veflfels 
with a fmall quantity of nitre. This method of decompofing fulphur for the ex¬ 
traction of its acid is {aid to be executed in great, and to be the caufc of the 
great reduction of the price of that add within thele few years paft. This is an 
infiance of pra&ical utility from a clyflus *, for the vitriolic acid obtained by de¬ 
tonation of nitre in clofe veflelsis a true clyflus of ftilphur. 

The clyflus of antimony is fimilar to that of fulphur 5 for the nitre in this 
operation chiefly detonates with the fulphur of the antimony: however, the 
. phlogifton of the metalline part of the antimony contributes alfo to the detona¬ 
tion. Befides, foipe, flowers of antimony are mixed with this clyflus. 

Several neceflary precautions ought to be taken to make this operation of a 
clyflus fucceed, and to avoid accidents j for the rapidity and violence with which 
nitre detonates in certain circumftances mayoccafion a ftrong exploficn and rup¬ 
ture of the veflels. To prevent chefe accidents, the inflammable matters ought 
not to be very well mixed with the nitre, becaufe the detonation is proportion- 
ably ftronger and quicker as the mixture has been made more exadtly. Alio, a 
finall quantity only of the mixture ought to be detonated at once, and another 
quantity fhould not be added till the detonation of the former be finilhed. See 
Nitre, Detonation of Nitre, and Gun-Powder, 

Cf.XXII. CO AGULA T I O N. This term is employed by chemifts 
to denote certain operations in which fluid bodies become lolid * for inftance, 
the cryftaUization of falts. See Crystallization. 

CLXXIII. COAGULUM. This Latin word is ufed to flgnify curdled 
cone ret ions formed by the mixture of two liquors, fuch as the precipitate of 
filver in the formation of luna cornea* the offa Helmontii* the mir&cuhm ebemi- 
cum , and many others. See theft words, 

* D<* Ward. See Spirit ^Sulphur. ' 

Y 2 


CLXXIY. 



C O A 


164 

CLXXIV. COAL. By the word coal .is meant any iubftancc containing 
oil which has been expofed to fire in dole veflels, fo that adits volatile prin¬ 
ciples arc expelled, ana that it can fuftain a red heat without further dccompofi.- 
tion. Coal is a body folid, black, very dry, and confiderably hard. , 

The fpecific character of per fed coal is us capacity of burning with accefs of 
air, while it becomes red-hot and (parities. lometimes with a lenfible flame 
which gives little light, no fmoke or foot capable of blackening white 
bodies. 

Coal i? capable of communicating its inflammable principle either to the vitri¬ 
olic acid, with which ic forms fulphur •, or to the nitrous acid contained in*nitre,, 
with which it inflames *, or to metallic earths, which it reduces into metals. But 
the 'phlogifton cannot pafs from coal to form theie new combinations without 
the afliflanev of red-beat. 

Coal ferns to bean unalterable compound in every infirm ce but thefe mentioned, 
of burning m open air, and of communicating its phlogifton to other bodies : for 
it may be < rpofed in dofe veffcls to the molt violent and continued fire without 
fullering the lead: alteration. No difpention to fufe, nor any diminution of 
weight can be perceived. It is a iubftance exceedingly fixed, and perhaps the 
moft refractory which is known. 

No change is produced upon coal by air or by water, nor by the moll power¬ 
ful menftruums of cbemiftry, excepting perhaps by particular procefles. A trial 
might be made whether the concentrated mineral acids, or caudle alkali', would 
not, when allifted by heat, make fome alteration upon coal in a long time. 
The younger Mr. Rouelle propofedt as a problem, in the Journal de Medicine 
for October, 1762, to eliJJ'dve vegetable coal in the palm of the hand. Why he 
propofed it as a problem we do not know; fmee he adds, that Mr. Wolf has 
refolved it, and that this folution may be made by liver of fulphur. He has 
not explained whether he means the folution of all the fubftance of the coal, or 
of its phlogiiton only. • ’ 

Coal is evidently a refult of the dccompofition of the compound bodies from 
which it is obtained. It confifts of the greateft part of the earthy principle of 
thefe compound bodies, with which a pair of the uline principles, and fome 
of the phlogifton of the decompofed oil are fixed and' combined very intimately. 

Coal can never be formed but by the phlogifton of a body which has been 
man oily ftate: hence it cannot be formed by fulphur, phofphiorus, metal:., 
nor by any other (iibftance the phlogifton of which is not in an oi|y ftate. 

Alio every oily matter treated with fire in dole veflels furnHkes true coal j fo 
that w henever a charry refiduum is left, we may 'be certain that the fubftance 
em?-joyed in the operation contained oil. ^Oil. 

Laftly, the inflammable principle of coal, although it proceeds from an oil,, 
i\ certainly not an oil, but is pure phlogifton •, fince coal added to vitriolic acid 
can form fulphur, to pholphoric acid can form phofphbrus, to metallic earths 
can form metals, and can detonate with nitre ; and fince oil can produce none 
of thefe effects, till ithas been decompofed and reduced to the ftatj^ oir coal; See 
Sulphur, Phosphorus, Metals, Nitre, and Oil. - y, 

BefiJes, the phenomena accompanying the burning of coal are different fibm 
thofe which happen when oily fubftances are burnt. The flame of charcoal is 
not fb bright as that of oil, and produces no fmoke or foot. 


All 
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All the phlogifton of coal is not burnt in open air, particularly when the 
com bullion is flow. One part of it exhales without decompofition, and forms a 
vapor, or an invifible and infenfible gas. This vapor, or this phlogifton, difen- 
gaged from coal, is very pernicious. It fo aflfe&s tne brain and nerves as to oc- 
cafion inftant death. For this reafon, to remain in a clofe place where charcoal 
or other coal is burnt, is dangerous. Perfons llrock by vapor of charcoal are 
ftunned, faint, fuffer a violent nead-ach, and fall down fenfelefs and motton.lc.fti 
If they are yet alive, the bell method of recovering them is to expoi'e them as 
quickly as is poffible. to open air, and to make them fwallow vinegar, and breathe 
its Iteam. Acids, and particularly vinegar, feem to have a property of fixing 
and reftraining in fome fort the action of phlogifton, and of the vapors of vo¬ 
latile inflammable matters, which produce 'fimilar effects on animals. For thb 
reafon, vinegar diminiflies the accidents of intoxication occafioned by fpirituous 
liquors and By opium. ' The vapor which exhales from liver of fulphur, parti¬ 
cularly when a Jarge-quantity of it is decompcled by an acid, and the vapors 
which exhale from matters undergoing-the fpirituous or putrid fermentation, pro- 
duce the faroe accidents as the vapors of coal, and arc remedied by the lame 
means. ' 

Amongft coals, fome differences are obfervable, which proceed from the diffe¬ 
rence of the bodies from which they are made*, particularly, lbme coals are 
more combuftible than others. This combuftibility of cor Is leerm to depend 
on the greater or Jefs quantity, of feline principle contained in coal *, that is to 
fay, that the more it contains.of &lin£ principle, the more eafily it decompotes and 
burns. For example, coals made of plants and wood, containing much faline 
matter capably of fixing ir, the allies of which contain much alkaline laic, bum 
vigoroufly and produce much heat; whereas the coals of animal matters, the 
feline principles of which are volatile, and cannot be fixed but in fmall quantity, 
and the afhes of which contain Utile or no alkaline fait, arc fcarcely at all com- 
buftible. For they nqjt only do not kindle fo eafily as charcoal does, nor ever 
burn alone, but they cannot be seduced to afhes without very great trouble, 
even when the moft effectual methods are ufed to facilitate the combuftbn. 

I have kept the coal of bullock's blood very red-hot in a [hallow crucible, 
furrounded with burning charcoal, fix hours and more, and fibred it oonfhmth 
that it might all be expolctl to the air, but I could not reduce it to white 01 
even grey afhes. It remained fiill very black, and full of phlogifton. 

The coals of pure oil's, or of concrete oily fubftances, and foot, which is a- 
. kind of .coal railed during the inflammation of oils, are as difficultly burnt a.*- 
animal coals. Thefe coals .contain very little faline matter, and rheir afhes fur- 
niArno alkali, 

Thefe coals, which are lb difficultly burnt, are alfo left capable of inflaming 
‘ with nitre than others more combuftible j and fome of them even in a great 
meafure refill the a&ion of nitre. 

The refra&ory quality of coais is a fingular property. This property h in fo 
great a degree, that they are found to be the fitted fubftances for fupporting bo¬ 
dies expofed to the focus of large burning-glaffes. Nevertheless all coal is com 
pofed of an eartlv which is hot perfectly refractory, of a faline matter, whk Vi 
fufible and affifts the fufion of other- fubftances, and of phlogifton which I 
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certainly the principle of the fufibility of metals, as their earths become ftp 
much more difficult to ful'e as they arc more dephlogifticated. (#) 

CLXXV. COAL (F OSSlL). ( 0 ) 

CJLXXVI. COATING, (p) 

CLXXV II. COBALT. This name is given by authors to feveral dif¬ 
ferent minerals. Wc fhall here only talk of thit Ipnd of cobalt which contains 
the metallic matter whofe calx fumifhes a blue glafs when vitrified *, becauie 
the name cobalt ought to be confined to this mineral alone, to avoid the uncer¬ 
tainty and confufion too frequent in names of natural liiftory and of che- 
tniflry. 

Cobalt is a very heavy mineral, of no determinate figure; of a grey color, 
more or lefs brilliant; of a fine, compact, dole grain, the furface of which. 


(n) To make charcoal, or vegetable coal, 
pieces of wood are fo difpofed a? to form a 
pile, generally conical, which pile is covered 
with turf to prevent the too free draught of 
air 1 , by which the wood would be reduced to 
a flies and not to coal. The pile is then tc 
he kindled, and the fire is to be continued 
till all the watery and the more volatile parts 
of the wood are diffipated; that is, till no 
more fmoke arifes, at which time the wood 
is thoroughly red-hot. The external air is 
then to be totally excluded, by covering the 
pile with earth, and thus the fire is extin- 
guifhed. 

(a) Coal (Fossil), or Pit-Coal, is a 
black or brown, laminated, bituminous fub¬ 
ftance, not very eafily inflammable, but 
which once infiatntd, burns longer and 
more intenfely than any other fubftance. 
Of this fubftance three kinds are diftinguifh- 
ed by authors. The refiduum of the firft: 
after combuftion is black ; the refiduum of 
the fecond is fpongy, and like pounce Hone ; 
and the icuduum of the third is whitifh afhes. 
home fofulcoal, by long expofure to air, falls 
into a greyifti powder, from which alum may 
be extracted. Foffil coal by diftillation yields, 
1. a phlegm ■. water j 2. a very acidditjuor ; 
3. a thin oil like naphtha ; 4. a thicker oil, 
lefcinbling petroleum, which falls to the 
bottom of rho former; and which rifes with 
a vi > lit fire ; 5. an acid concrete fait ; 
6. uninflammable earth remains in the 
retort. T hefe conftituent parts x>f foffil coal 
are very fimilar to thofe of amber and other 
bitumens. See Bitumen. For the exciting 
of intenfe heats, as of furnaces for fmelting 
iron-ote, and for operations where the 


acid and oily vapors would be detrimental, 
as the drying of malt, foffil coals are previ- 
oufly charred, or reduced to cooks * that is, 
they are made to* undergo an operation 
fimilar to that by which charcoal is made. 
By this operation coals are deprived of their 
phlegm, their acid liquor, and of grcatelt 
part of their ftuid oil. Coaks therefore con- 
fift of the two moft fixed conftituent parts, 
the heavy oil and the earth, together with 
the acid concrete fait, which though vola¬ 
tile is detained by the oil and earth. 

(p) Coating, or Lorication, is an 
application of clay, or mixture of clay with 
fand or other fubftance, to the external or 
internal furfaces of chemical veflels, to guard 
them againft the effe&s of fudden heat, or 
of the corrofive quality’of the matter to be 
contained. Thus glafi retorts intended to 
be expofed to what is called a naked fire, 
that is, to a fire without interposition of a 
fand-bath or other fubftance, ought to be 
externally coated, by which means they will 
not be fo liable to be cracked by the fudden 
application of heat and cold. Retorts may 
be coated in the following manner : Take 
of day and fand equal parts ; make them 
into a thin pafte, with frefh blood prevented 
from coagulating by agitation till it be cold, 
and diluted with water ; add to this pafte 
fome hair and powdered glafs j with a brufli 
dipt in this mafs bsftnear the retort j and 
when this firft layer is d|y, let the (ame ope¬ 
ration be repeated twice or ofteher,ti1ll the coat 
applied be about orie-third part of an inch 
thick. For the corn politicos for coating cru¬ 
cibles, furnaces, ana other inftruenents made 
of platc-irov, fte Crucirle . 
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when it has been expofed to the air, is covered with a powder, or cfSordfcence 
of the color of a peach-bloflbm. 

This mineral is not found in many places; Hitherto it fet-ms to have been 
found only in Saxony and in the Pyrenean mountains (g). It contains fever&I 
fubttances mixed and confounded together, and in this relpeft lome cobalts 
differ from others. All of them contain fulphur, much arlenic, and the lerri- 
metal the calx of which maty be made into blue glaft, and which Mr. Srandt 
of the Swedifh Academy calls Regains of Cobalt when it is reduced to its -me¬ 
talline ft ate. Befides thele fubftances, lome cobalts contain biihuuh, filver, 
or both of thefe. 

Of all thefe matters, the peculiar regulusof cobalt renders this mint f . va 
luable from the fine blue which is manufactured from it, and wldcl: 
only blue that can be ufed in vitrification. 

Neverthelefs othefr fubftances are collected from cobalt in the ope um- 
pradlifed on it, but only fecondarily, becaufe thefe fubftances may be obtained 
without additional labor or expence. For example, as it is neceffary in the 
preparation of the blue to expel the arfenic, this fnineral muft be expofed to 
long roaftings •, inftead of difljpating the arfenic which riles in vapors during 
the t&rrefaftion, it is colteded in long crooked chimneys, adapted to the fur¬ 
naces in which the cobalt isroafted, and thus is obtained almoft all the arfenic 
which is fold in commerce. See Arsenic. 

Likewile after the roafting, when the calx of cobalt is fufed with verifiable 
matters to make the blue glals called Smalt, the bifmuth and'filrcr may be 
separated and collected. 

(q) Cobalt has been found in Cornwall, 

Scotland, and probably in other parts of 
Europe. That it is in the eaftern parts of 
Afta, appears from the blue coloring on old 
oriental porcelain. Probably alfo the mines 
difeoyered m theft) countries are nearly cx- 
haufted,. as confiderable quantities of zaffre 
and fmaltare exported from Europe to China. 

Befides the grey or afh-colored cobalt tie- 
feribed in the text, which is the molt fre¬ 
quent, other cobalts are found of various 
colors and textures, mixed with various fub- 
ltances., Wailerius enumerates fix fpecies 
■of cobalts, 1. The ajh-colared ore , which is 
icgulus of cobalt mine ralifed by arfenic, 
confuting of (hming leaden-colored grains. 

Some ores of this kind are compact, refetn- 
bling fteel, and others arc of a loofe textufe 
and friable* 2. The fpecular ore is black, 
fhining like a mirror and. laminated. This 
fpecies is very rare, and is. fuppofed by Wal- 
jerius to tie a foliated (par*, or fcfemtef mixed 
with Ortt of cobaft. 3. The vitreous, or 
flag-like ore, is of a'bittern, fhining color, 
compact, or fpongy. 4. Cry/lcllized ere of nickel- bee NiCKii.. 


cobalt is a grey, deep-colored ore of cobalt, 
confiding of clutters of cubical, pyramidal, 
prifmatic cryltals. 5. Flowers if cobalt, red, 
yellow, or violet. Thefe flowers feem to be 
formed from fome of the above deferibed 
compadl ores, decompofed hy expofure 10 
moili air. This dccompofifiort is fimilar to 
that which happens to ferruginous and cu¬ 
preous pyrites. 6. The m> tfy ore of cobalt 
is of a grccnifh white or of a yellow cotoi, 
and of afoftand friable texture, This fpe- 
cies feems to be an ochre of cobalt, ard is 
formed perhaps from the flowers of cobalt 
further decompofed, m rhe fame manner as a 
martial ochie is formed from the falincefllo- 
refcence of de’eompofing pyrites, when this 
efflorefccncc is further decompofed by expo¬ 
fure to moili aii ; by which the vitriolic 
acid contained in it is expelled, and rhe 
efiiorcfccnce is changed Hem a fuline flate 
to that of an ochre or calx. Befides thefe 
proper ores of cobalt, k is alfo found in a 
blue clay along with native filvcr, in oiesof 
bifmuth, and in the mineral t ailed kinder- 
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'Th«. fill -although valuable metal, is generally in fo filial! a quantity, 
n no not be worth the trouble of obtaining on purpofe from this nit¬ 
er,s’. The obalt is therefore always operated upon for the lake of the blue. 

If well-calcined cobalt be treated with phlogifton and fluxes, like other me¬ 
tallic cakes, it will be reduced to a femi-metal, called,by IVlr. Brandt, who firft 
chi covered it, the Rcgufas of Cobalt. 

This reaulus, and alio the calx of cobalt, amongfl: other lingular properties, 
has that or making a very curious Sympathetic ink, by being diflblyed in aqua 
regia. Sec, for what further relates to cobalt , the articles $M alt, Zaffre^ 
Azur, Rbijulus of Cobalt, and Ink (Sympathetic). 

CLXXVIIJ. COCHINEAL, (r) 

CLXXIX. COERULEUM MONTANUM. (s) 

CLXXX. COHESION. By cohefion is meant the adhefion which 
the integrant or the confliituent parts or bodies have to'each other. <- 

CLXXXI. COHOBATiON. Cohobation is, an eviration by 
which the fame liquor is frequently diddled from the fame body, either with an 
intention to diflblve this body, or to produce idme change upon it* This is 
one of thofe operations which the ancient chenrfifls. pratified 'with great patience 
and zeal, and which are now negk&ed. ^ ; . * 

To make this operation eafier, and to prevent the trouble of frequently 
changing or moving the veflels employed, a particular kind of alembic is con¬ 
trived, very convenient and well adapted,'called a Pellets'#* See Pelican. 

CLXXXII. C O L C O T H A R. Colcothar is the fubtfance which remains 
from the calcination and diftillation of martial vitriol with a violent fire. 

Vitnolic acid does not adhere fo flrongly to the iron of the martial vitriol as 
to be capable of refilling the action of a Itrong fire * therefore when this 
vitriol is heated internfely and during a long time, It lofes more and more of 
its acid, which is di Hi paced if the calcination be performed in open velfelsj 
nnd which may be diftilled with proper apparatus. When the vitriol lofes it* 

(r) Cochineal. From an ounce of co- cochineal in a folutionof fal-ammoniac, and 
chineal Neuman obtained by diftillation then throwing into ‘th’e folution fome pot- 
uui fcruplcs of phlegm, four lbrtiples of afh, by which the volatile alkali of the fal* 
urinous ifpirit, fifteen drops of oily fpirit, ammoniac is difengaged. By a fin,all quan- 
tweiuy-two grains of volatile alkali, five tity of vitriolic acid the crimfon decoction 
fcruplcs and two grains of empyreumarie of cochineal is rendered purple, by more 
oil, and two drams and two fcruplt:> of a of that acid ft is rendered flelh-colorcd, 
rc fid uu,n> containing five .grains*of fixt lixi- and by frill more color! eft. This color is 
vial fau. The fame author found that of 'firft changed'#,a yellow, and afterwards dc- 
four i'r.<ms of cochineal, three drams were ftroyedby nitneusaddvSolutionof tin in aqua 
fblubio in water, and nearly as much in fpi- regia heightensthe color of; this decoction 
rit of wine. __ to a fcarlet. french dyers give a fcarlet 

Cochineal infufed or boiled with water tinge to this decoction by turmeric j but this 
produces a crimfon tin (Stare inclining to pur- tinge does not penetrate the cloth, and is hot 
pic. Fixed alkali renders the crimfon deeper, durable. See Dying. ' " 

butleflens its luftre. Volatile aikali heightens (s) CoEiurjutiM Monta^UM, mountain* 
the color without diminution of luftre. The blue. Called by forae authors dnyjoeolla, is a 
beft method of applying volatile alkali for blue ore of copper*, $rr Ores ef Cqp- 
this purpofe in dying was found by Mr. Hel- per, ■ 

Jpt ito be, by dipping the cloth dyed with , . A , , . 

aci£, 
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acid, it acquires a red color, and becomes an eat thy matter. 1 he calx o£ iron, 
whether it has been deprived of phlogiftori by fire or by acids, is always of 
this red color 2 but the iron contained in vitriol fuffers tills alteration during 
the calcination. When the calcination: is fiaifhed, what remains of the vitriol 
has ftill fome tafte, and even the property of becoming moift when expoftd 
to air. Thefe qualities are caufed by fome remaining acid which adhere s ob¬ 
stinately to the earth of the iron,, and which the fire could not expel. As thf; 
acid is very much concentrated, and is not combined with the calx of iron 
in the colcothar, as it was with, the iron itfelf, in the vitriol, becauie the phlo¬ 
giston of the iron is loft by calcination, we need not wonder that this calcined 
vitriol fhould powerfully imbibe tnoifture from the air, although vitriolic does 
not. 

This remaining acid may be taken from the colcothar by washing with warer. 
The colcothar then has no. tafte, does not attract tnoifture from the air, and is 

called Sweet Earth of Vitriol. 

Unwafhed colcothar is ufed in medicine, but only externally. It may be 
properly applied to all putrid, famous and fungous ulcers, becaufc it is antifeptic, 
itrongly tonic, aftringent, and even corrofive, from its remaining uncombined 
vitriolic acid. See Vitriol (Martial) and Calcination. 

CLXXXIII. COLOPHO NT. Colophony, or rofin, is the refinous 
refiduum after the diftillation. of the light oil from turpentine. It has alfo the 
properties of other refins, and the fame principles may be obtained from it by 
anaiyfis. See Balsams (Native) ; Turpentine *, and Resin. 

CLXXX1V. C OL OCTNT H. (t) 

C LX XXV. COLORS, (n) 

CLXXXVI. COMBINATION. By the word combination , we 
ought to underftand the union of two bodies of different natures, from which 
a ‘new compound body refults. For example, when an acid is united with an 
alkali, we lay that a combination betwixt thele two faline fubftances takes place, 
becaufe from this union a neutral fait refults which is compofed of an acid and 
f an alkali. See Composition. 

CLXXXVII. COMBUSTION. Cotnbuftion is nothing elfe than 
the difefljgagement of the inflammable principle contained in ftveral kinds of 
bodies, which are therefore called comkttJUble. 

The principle Of inflammability is united in greater or lefs quantity with bo¬ 
dies, and in ieyeral different mariners } hence the diverfity occafioned in the 
phenomena of combuftion. 

If the phlogifton of a body be in large quantity, and in an oily ftate, this 
body is very combuftible, rind bums with a bright flame, accompanied with 
fmoKe and foot. Wood, dry vegetables, refins, oils, fat, are combuftible bo¬ 
dies of this kind. 

If the phlogiftori of a body be not in an oily ftate, but in large quantity, or 
not very intimately combined, this body may alfo be very combuftible, and may 

(t) CotocVNTft, oVCoriOQpr»Ti»A, is ■ (*) Cdm. Set Black, Blue, See. and 

a bitter fruit, from an ounce of which Dying. 

Neuman extra&ed by fptfit three ounces 
and a half; and by water fcven ounces 
and a half. 

Z 


even 



C O M 


ijo 

even burn with flame*, But this flame is flighter and generally fefskHTunouS 
than the flame of oily bodies ; befides, it is accompanied with m fmo ke or loot, 
Spirit of wine, fulphur, pholphorus, charcoal, feme metallic matters, and par¬ 
ticularly zinc, are combuftible bodies of this kind. The flames of pholphorus 
and of zinc-are neverthelefs very luminous. 

Laftly, bodies containing phlogifton which is ndt ip an oily ftate, and which 
is in fmall quantity, or ftrongly combined with other' uneombuftible principles, - 
burn difficultly without any lenfible flame •> fuch ate certain animal coals, loot, 
allies of vegetables containing very little phlogifton, and imperfeift metals. 

The grand principle concerning -combuflion in general is, that no combuftrblc 
matter can bum without accefs of air, and that the more immediate its con-tad 
with air is, the more rapid and compleat is its combuftion. See Air. 

For this reafon, even the matt inflammable bodies, as fpirie of wine and ethe¬ 
real oils, do not burn but at efeeir furface, becaufe jthat only is expofed to air. 
For the fame reafon, inflammable bodies, when reduced to vapor, burn rapidly 
and xnftaiitaneotafly, becauie they are all expofed to air at once. Laftly, for the 
fame reafon, fome bodies, though full of phlogifton, fuch as fat, oils, dec. can¬ 
not burn without a heat fufficient to reduce them into vapor. - 

The pradical methods of promoting, accelerating, awl of compleating the 
combuftion of the inflammable principle of bodies may aifo be naturally de¬ 
duced froffi What we have laid on this fubjed. Thefe methods confift in apply¬ 
ing as much of theie bodies as poffible to the air. Thus by directing a current 
of air upon the burning bodies, their combuftion ist accelerated and augmented 
in proportion-as this current is ftronger, as the efFedtsflf bellows and «r-furaiaces‘ 
evidently prove. * 

Moft oily bodies, as wood, burn with much flame, which lafts while any fen- 
fible quantity of oil remains : after which the flame ceafes. They are not 
however yet deprived of all their inflammable principle, a part of which remains 
in the ftate of coal. Then the remaining pan; tor the body may Continue to 
-burn, if it contains much phlogifton, but without, a luminous flame, and in the 
manner of charcoal. 

In proportion as the phlogifton is cortfumed by this fecond combuftion, what 
remains of it becomes more and more difficultly combuftible *, not only becauie 
the leaft fixed and adherent part of it is firft burnt* but abb becaufe -the pro¬ 
portion of irycombuftible matter, to which this phlogifton k united, becomes 
greater and greater. Bence when tffisjcombuftipo has arrived at a certain point, 
that is, whi n a fmall porrion pf phlogifton only remains ftrongly combined, and 
alio covered and defended bya large quantity Of -meombuftibk; matter, this re¬ 
maining phlogifton will not bum alone, and •*$ nearly in the fame ftate as that 
of rroft metallic matters. If, therefore, this combuftion is to be compledted, 
whi* h then is called calcination, fire mtift be applied from fbme ©therfuel, with 
winch the body to be calcined or dephlogiftkated k to be penetrated, and kept 
icd-hot j and as much air is'at the fame time to be applied to -she .body, till no 
longer any marks appear of its inflammable principle. Affies of vegetables, 
foot, coaisof oik and of animal matters, and feveral met^lk fubflances, contain 
fome phlogifton in this laft ftate. ! v^i ; : . ' 

When the phlogifton of thefe flitaftancee ts to be entirely feumt br diSipated, 
all the means capable of favoring combuftion ought to be made to concur. 

The 
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The fubftances ought to be Sift divided into very fmall parts, becaufe then they 
prefent more forface *to the air? than when in ©ne mat's, They sut then to 
.be CXpofed to the »6lfon of fire in a convenient ;veffel, fo that the air may have 
free accefs *, as for example, in a wiie-m©uth«dteft, ami under a muffle open 
on the fide at uffitch air is introduced into the furnace. To accelerate further 
this operation* a current of air may be directed upon the furface of thefe bodies, 
and they may be frequently ftirred, that all their parts may be fucceffively pre- 
fentfed to air. '1 he ftrongeft fire which the matter can luftain without fufion 
ought to be applied v becaufe a melted body forms always one mais, and pr-fent* 
lefs furface than when it is divided in fmall detached parts. Thus fufible bo¬ 
dies, as afties, alkaline falls and metsda, ought to be calcined with a moderate 
heat, and proportioned to thdrfufibiHty. 

The laft portions of the phibgiftan of certain bodies are fo difficultly ccmbui* 
tible, that natwkhftanding all thefe means united, they never can be entirely 
.burnt. ^ . ■'-•*. 

Some of them even, as the perfect metals, are confidered as bodies entirely 
mcomboftifele, beeaufothey can foftain the moil violent fire during entire months, 
without fuffering any fenfible alteration Keverchelefs, Junker affirms, that 
gold and fihrer may be calcined, if they are treated during fix months, by rever¬ 
beration, in the manner of ifaacus Hollandus. 

Although the certainty of this experiment has not been fufficlently con¬ 
firmed by repeated trials, the method of Calcining thefe metals propound by 
this chemift agrees fo well wish the great principles of com bud ion, that its 
fuccels feetm very probable. See Calcination. 

CLXXXVW. COMPOSITION of BODIES. Chemical com 
pofition is the union and combination of feveral fubftances of different natures, 
from which a compound body refuits. From this union of bodies of different 
nature a body is formed of a mixed nature, which Becker and Stahl have 
called a mixture, and which may be called a combination or Mtmieal comp&Jition , 
to avoid the equivocal fetife of the woid mixture , by which may be underftood 
only a mere interpofitfon of parts, and which therefore would give a very fali'e 
idea of chemical compofition, in which a mutual adhefion takes place between 
the combined fubftances. 

When tfie fubftances confidered by -chemifts as Jimple , or primary principles , 
are combined together! they form the firft cpmpounds, to which Becker and 
Stahl give! by way ©f excellence, the name Mixts, The fame chemifts 
call the bodies formed from the union of thefe mixts, compounds . When they 
treat of more Complicated combinations, they talk of decompounds and furde- 
compaunds. ' • 

This diftribution of bodies, more or Ids compounded, is juft and conformable 
to experience, But the names given by Becker and Stahl are not fufficiendy 
clear and accurate. * 

A more fimplesiid clear method of diilinguifhing thefe feveral claffes of bo¬ 
dies feems to be by numbers indicating their degree of compofition. Thus we 
might fay, compounds of the firft, of the fecond, of the third degree. See. as 
Mr. Macquer propofes in his courfe of chemiftry. 

CLXXXIX.C OXCEN T R AT IO N. The concentration of a 
body confifts in approximating its proper and integrant parts, by taking away 
.■*. ; Z 2 feme 
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feme fubfiance imerpofee' betwixt thefe parts, and which is extraneous or fuper- 
abundant to the body to be concentrated. Thus, for inftance, a iblution of 
any laline fubftance in water may be concentrated by expelling part of the water 
of this folution. But cuftom has applied the word concentrations to the de- 
phlegmatton of acids, and particularly of vitriolic acid by diftiilatioti, and of 
vinegar by congelation. We proceed to both theffc concentrations. 

CXC. CONCENTRATION of VITRIOLIC ACID. 
Vitriolic acid, procured either from vitriol or from fulphor, is never ftiffici- 
ently pure for chemical operations. It always contains foihe extraneous fub-. 
it.mccs from which it mud be purified. s 

The heterogeneous matters which chiefly affe& the purity, <Sf vitriolic acid, 
arc fuperabundanc water by which it is Weakened, and inflammable matter by 
which it is rendered black and fulphureous. Thefe‘two fubftanees are fepa- 
xv.bte by one and the fame diftillation, which is called the concentration^ or the 
verification of vitriolic acid. This acid ought to be diftilled, whether it fee 
both watery and fulphureous, or have only one of thefe faults. 

To explain whit paffes in this operation, and the management which muft be 
©blervcd, we will firft confider what happens in the concentration of vitriolic 
acid, which is only diluted with fuperabundartt water, and not phlogifticated, 
Wc will then proceed to the changes produced upon this acid by diftillation, 
when it is fufficiently free from water, and is only phlogifticated. 

When vitriolic acid, diluted with ftiperabundant water, is to be concentrated, 
if it contains a confiderable quantity of water, it may be difengaged from the 
greateft part of rhis fuperfluous water in ftone or glafs bottles, without the ap¬ 
paratus of diftillation. The greater the quantity of water which is united with 
the vitriolic acid, the Ids ftrongly does a part of it adhere* As this water is 
much m ire volatile than vitriolic acid, it evaporates by alrooft the fame degree 
of heat which i&Jrequifite to the evaporation of pure water. While the water 
exhales, the partsof the vitriolic acid remaining in the vefiel are approximated, 
and the acid becomes more and more concentrated and Itrong. Thus the ope¬ 
ration proceeds very well to a certain point, and even better than by diftillation, 
But when the acid has arrived at a certain degree of concentration, it cannot 
Iv ccui pi rated in open vefiels j becaufe the fmaller which the quantity is of 
iv.i'tr united to the acid, the more ftrongly it adheres} fo that it cannot be 
feparated without a heat fnfficieqt to raife the acid alio, which therefore in open 
veftcls would be loft. But alfo another and more remarkable inconvenience 
occurs, which is, that when vitriolic acid begins to be much dephlegmated and 
very ftroug, it becomes lo greedy of moifture that it attra&s that of the fur- 
rounding air, as Mr. Beaume has well obferved, and perpetually-combines 
with n v fo that every dnttanc it refumes as much water from the air as if lofes 
hy evaporation. The concentration of this acid muft therefore be compleatcd 
i‘i dofe veftels by diftillation. ' , ' 

‘For this diftillation* a retort of good glafs, capable of refitting acids, muft 
he filled half full wiih the vitriolic acid to be concentrated, and fet in a 
hind-bath covered entirely with fand. After a receive* has been adapted to it, 
heat nr!ft Ik* applied, apd very gradually augmented tilldrops ane diftilled, 
if the vitrioiic acid contains little, water, the diftillationdoes not begin but 
with a c onfide: able degree of heat, and the drops which fill into the receiver 

are 
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arc very acid, Thefe drops fall very (lowly, and the diftillation mud not be too 
much haftened.. . A$ the concentration advances, the drops follow each other 
at longer intervals,. althqpKh ' ihe acid contained* in the retort acquires more 
and more heat. Towards the end Of ..the operation, and when the acid is much 
concentrated, care mufti be taken, ijsoftb encreafe tlie heat fo much as to make the 
acid boil, wJpch.cawt hp 'effK&cdTfcfe than a red heat. By this heat 
all'the acid may be railed a£.'bhc$*»ft drops and burning vapors, which pais 
precipitately, and generally burft theretort. 

When this accident happen^ whether k proceeds from haftening the diftil- 
lation too much, or from cold air ftriking the retort,the concentrated and 
burning acid is alraoft entirely reduced to white, thick, fuffocating vapors 
which Tnftantly fill the laboratory. The operators ought to remove themleives 
from fuch hurtful Vapop, 

The duration of this operation, and the quantity of phlegmatic acid ap be 
diftilled, fo that the vitriolic acid foal! be left highly concentrated, are abfolutely 
indeterminate, as they depend on the degree of ftrength which this acid had be¬ 
fore its concentration.. The vitriolic acid, which was formerly kept by druggifts, 
required thatone half of it lhould be drawn off by diftiliation to make the remain¬ 
ing part twice as heavy a$ water. At prefent, it is much ftronger, although 
cheaper. Some may be got very concentrated, and which only requires to 
be dephlogifticated in the following manner. 

The vitriolic acid manufactured in the great, and fold in commerce, is 
always mixed with ttiore or lefs inflammable matter, by which it is rendered 
black and opake. It may be entirely difengaged from this extraneous matnr 
by a diftiliation iimilar to that above deferibed. 

The firft portions, of fuch an acid which pafles in diftiliation are a very pene¬ 
trating, volatile, fulphureous acid. If the phlogifticated vitriolic acid which is 
re&ified be al(b phlegmatic, the diftiliation may be fo managed that the liquor 
fhall flightly boil. This liquor continues black till it is concentrated to a cer¬ 
tain degree ; when by hdp of a ftrong heat which it then acquires, the concen¬ 
trated acid a£ts upon the inflammable matter, diflipates it, or completely burns 
it. The liquor in the retort becomes gradually clearer, and at length jperfetd'y 
white, and tranfparent. If this acid has al(b the requilite degree of concen¬ 
tration, the operation is flnilhed when it thus becomes perfectly white and 
tranfparent. The retort moft be left in the fand-bath till it is cold, and then 
the acid is to be poured info a clean, dry, cryftakglafo bottle •, confidering that 
the fmalleft piece of inflammable matter is capable of pblogifticating and 
blackening; rectified vitriolic acid $ and that any moifture, bdides weakening the 
acid, might occafion fuch heat ai to break the bottle. 'When the acid is pound 
into, the bottle, .the nccl^ pi thfs bottle ought to be wiped dry, and doled by 
a. glafs ftppper, ,accurate Ml tl^* ahd well wiped. The mouth of the bottle 
oug&t alfb tqtHf'gWded !, ,P^m' &uftf by being covered with leather. 

;TbfJ'phlegm|ttp or fuiphureous liquor, which p,tiled over into the receiver, 
i* ''.'I^.’.b1fea'r 'and white, and may be ufed in many 

,qpemtip% ( VTO^ ^Cid is not requilite, or it may be con- 

r ' 

-, • amt -N T‘ T T ONV VINEGAR Iv CO N- 

Vinegar produced by the acetous fermentation is a vegetable 
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acid mm h ufcU in chcmiftry. As this acid is mixed with much extractive 
nnrtcr and Iuperabundant water, ehemifts have endeavored to render it more 
pine and ftrong. * 

It may eafily be difengaged by a fmgle diftillation from almoft all Us extrac¬ 
tive matter •, fee Vinegar ('distilled) j but itcannbt foeafily be deprived of 
•its Iuperabundant water. If vinegar be diftillecl with intention to concentrate 
it, as vitriolic add is, the moft watery and lead: add part would always rife 
hr ft ; but the operation would fucceed very imperfectly, becaufe this acid is 
almoft as volatile as water. To procure the concentration of vinegar, other 
expedients muft be ufed. Chemifts have difeovered feveral which fucceed 
well. For inftance, by combining this acid with fixed matters, fuch as fixed 
alkalis and metals, and afterwards fubjeCHng to diftiUation the falts refulting 
from fuch combinations, a very concentrated acid, of viriegff is obtained* called. 
Rascal Vinegar, See upon this fitbjeft Terra Fouata Tart art, Salt of 
Leap, Crystals of Verdicrease, and Vinegar adioal). We,proceed 
here to defesioe another method of concentrating vinegar, by which indeed it 
. cannot be fo much dephlegmated as by the preceding methods, but it is much 
more fimple, and has fome peculiar advantages. The method is effected by 
congelation, or freezing. . < . 

Stahl feems to be the firft who employed this method. Since 'which time Mr, 
GcofFroy has made many experiments on this fubject, a relation of which is to 
be found in the Memoirs of the Academy for the year 1739. 

As acids relift congelation much more than water, if vinegar be expofed to a 
cold fufficient to fink the mercury of Mr. Reaumur’s thermometer eight or 
ten degrees below the figure o, a confiderable quantity office will be formed. 
This ice, being feparated from the reft of the unfrozen liquor, confifts of icarcely 
any thing but pure water, and the unfrozen liquor is a much ftronger vinegar. 
By expofing again this vinegar to another and ftronger froft, more ice is formed 
in it, lefs hard than the Iirft ice, and fomewhat refem^lifig fnow, becaufe it 
contains a certain quantity of unfrozen acid and may therefore be fet afide 
for the extra&ion of this acid. The acid remaining after the fecond congelation 
is greatly ftronger. This concentration of .vinegar may be much encreafed by 
repeating the congelation with greater cold Mr. Geofrroy relates in the quoted 
memoir, that vinegar which has been already concentrated by frofts of pre¬ 
ceding years, and eight pints pf which had been reduced to two pints and a half 
by the froft of January 29, 1739, was at length lb much concentrated, that 
rwo drams of this vinegar, the figuration of which before thefe concentrations 
would have required fix grains of fait of tartar, did now require forty-four 
grains for that purpofe. ' 

Stahl afiures us, that wine may be well concentrated by the lame method. 
He fays, that he expofed to froft different kindM^f, wirie ? and that he had 
procured by this means two thirds, or. three quarters of pure phlegm* 

Wines thus concentrated had a thick confidence, were very ftrofcg, arid were 
preferved without change many years, in places, where the free accefsof air 
alternately hot and'cold, according to the feafons, would have fodfed brfboiled 
any other wine in a few weeks. The general opinion that ’"ymtes are Spoiled 
and entirely weakened by froft proceeds Undoubtedly from the ice not being 
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taken off, but left to mix again with the wine when it thaws. Perhaps alfo Tome 
delicate wines are confidcrably altered by froit. 

Wallerius fays, that in the northern countries cold is fgccefsfully ufed to con¬ 
centrate fca-water, and to approximate the particles of fait, by feparating the 
ice as loon as it is formed, and which is little eli'e but pure water. 

We tqight be induced to believe that the mineral acids might be concentrated 
by congelation, &s indeed they , might be, if they were mixed with a very great 
quantity of water: but their adhefipn to water is fo ftrong, that they cannot be 
much concentrated^ this method. 

CXCII. CONI) F N SA T I O N. By the condenfation of a body we 
ought to undethe approximation of its integrant parts, fo that it occupies 
a fma%i: fpfoc, and that its fpecific gravity is augmented, without the lols of 
any het«wgenc<i>ys matter. For inftance, air, forced By comprefllon to confine 
itfelf within a narrower fpace, is to oe confidered as condenfed. 

CXCilt. C O N-E. (x) 

CXC 1 V. CONTRAYE R V A. (y) 

CXCV. C O f A U (»)■ 

CXCVl. C 0 P P % R. Copper, called alfo by chemifts Venus,, is an ini-' 
pet feci metal of a ,red fhirung color. I t is harder, more elaftic and lbnorou.s, 
but a Me lefs dudtde than filver. It is neverthelefs confirieruhly ductile, and 
may be drawn imp wire as fine as hair, or beaten-into leaves aimoil ai thin as 
thofc of filver. 

The tenacity of the parts of this meral is very confiderable, linee a copper 
wire, the diaruvi&r which is a tenth part of an inch, is capable of fuj porting a 
weight pf 299F P°dmis without breaking. 


(ft) £onf.'(Melting). This is ,a hol¬ 
low cone formed of copper or of brafs, with 
a handle, with a flat jjottom adjoining 
to the apex of the cone, upon which it is 
intended to reft; Its ufc is to receive a maf* 
of one or tnore,metals melted together and 
poured into it. This mafs when cold may 
ire eafily (hook our of the cone, from the fi¬ 
gure of the veilel. Alfo if a melted mull, 
confining of two or more metals, or other 
fubilances not combined together, be poured 
into this veilel, its figure Jacilitates the re¬ 
paration of thfefe fubilances according to 
their refpectrve denfities. The cone ought 
to be well heated before the melted mafs is 
poured into it, that nomoifture may be con¬ 
tained, by which a dangerous exploit on might 
be occafioned. it ought alfo to be greeted 
internally with tallow^ to prevent tbtf adhe- 
lion of the fluid matter. - 
. (y) CoNi^AV«*VA«,v-;The<kMvesdf.this 
plantar* faid to afford a poifon employed by 
Indians for poifonirig arrows* to which 
poifon the root of the faid plant is faid to 
be an antidote. From an ounce of the root 


Neuman rxtra&ed, with water, three drams 
and halt a fcrCiple j and from the fame quan¬ 
tity, with fpirit of wine, five lcruples and 
two grains. 

(z) CopAL, improperly called gum opal, 
is a hard, (hitting, tranfparent, citron-co- 
lofed, odoriferousj concrete ju;ce of an 
American tree, but which has neither the fa¬ 
llibility in water common to gums, nor the 
iolability in fpirit of wine common to reJins, 
at leaf! in any confiderable degree. By tnpfe 
properties it reiembles amber. By digeftion 
in 1 infeed oil, with a heat very little lefs 
than fufficient to boil or decompoie the oil, 
it may be diflolved. This folution, diluted 
with fpirit of turpentine, forms a beautiful 
tranfparent varnifh, which, when .properly 
applied, and (lowly dried, is very hard and 
very durable. This Varnifh is applied to fhuff- 
boxes, tea-boards, and other utenfils. it 
preferves and gives Juft re to paintings, and 
-greatly rtftores the decayed colors of old 
pictures by filling up the cracka, and ren¬ 
dering the furfaecs capable of r«fie£ting light 
more uniformly. 

Copper 
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Copper weighed by the hydroftatical balance lofes in waterabout an eighth or 
a 1‘iiirh part of its weight*^;. It has a very finguiter and difagreeable fmell 
and ufte, It cannot be fufed without a violent degree of heat fufficient to-make 
it white. . ' 1 *' ■ ■ y 

Copper, being an imperfect metal, %iay be burf^t, deftroyed,and calcined by 
the united action of fire and, air: for which reaffon its quantity is always dimi- 
n tihed by melting it without covering its furface. 

When it is expofed to a great fire with free accefs of air, it fmokes, lofes part 
of its weight, and communicates to flame beautiful green and blue colors. 

It refills more than any other imperfeft metal the a&ion of fine before it fuffers 
any confiderable alteration. When a dean and potlifhed copper plate is gently 
and gradually heated, its furface is covered with all the colors of the rainbow. 
T his appearance proceeds from the developeracnt, and the different ftates of 
the phlogifton of the metal, (b) . 

When this metal is expofed to red heat with contatft jof air, its furface be> 
comes quickly tarnifhed, and its metallic luftre i* changed into a dark and 
earthy appearance; and if this heat be continued during a certain rime, the fur¬ 
face of the metal is burnt and deftroyed j fo that when it cools, it is" found to 
have no longer any adhefion with the uncalcined copper, but to be leparated in 
feales from the difference of the contraction, occafioned by cooling, upon the 
uncalcined copper, and upon its burnt furface. , ; 

When this furface is feparated, the copper beneath it feems clean and flawing; 
but it will foon fuffer the fame change as the farmer, if it be again heated} and 
thus a piece of copper may be entirely reduced to feales no longer pofiefled of 
brilliancy, ductility, or other metallic properties, and which are called burnt 
icppcr. 

This calcined copper is lefs fufible than copper inks metallic ftate : when ex¬ 
pofed to a great fire, but a very fm&U quantity of copper is obtained from it 5 
the reft of it, is changed into a dark and opake vitrifiog Itoria} except the feales 
have been mixed with feme matter capable of revering to them phlogifton; in 
which latter cafe a quantity of malleable copper is obtained nearly equal to that 
of the feales employed. See Reduction of Met Acs. 

Thefe copper feales, which are at firft but imperfectly calcined, may be en¬ 
tirely deprived of phlogifton and of their metallic properties by a fecond calcina¬ 
tion under 3 muffle continued fujfficiently long. ,, ,\ 

(<t) The fpccific gravity of European cop- heat whichthey have found by experience to 
per V to that of water as 8843, and of Ja- produce the required hardnefs, in the opera- 
{ .it copper as 9000 to 1000. lion of tempering flee!. Thus they know, 

{l>} All metals are fubjeA to receive thefe that the heft which gives a blue color to fteel 
colors or irifes by heat; and from the color is fufficient to give the requifite hardnefs for 
of any part of a piece of metal we may dik fprings. The irtfes,, or different colors given 
cover what degree of heat has been applied to different partsofonepieceof metal, ate 
to that part, as the fame degree of heat al- occafioned by the beat being unequally ap- 
ways gives the fame color to me fittnc metal: plied.. Theft colors ary produced by a more 
hence artifts, by obferving the color* acquired W left JQfmBt ;caiki|urihi|' ;or. die fucffijce of 
by keel expofed to fire, are euabled to apply the menu expofed to heat. '; ■ , 
to pieces of that metal the pnecUe degree of 
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Copper is alfo afieded by the combined action of air and wat 'r : hence vs 
furtace is apt to tarnifli, and even to be covered with a green rud, called zrr- 
digrife. Kp ■ , 

This ruft is copper partly decompofed, and deprived of part of its inflam¬ 
mable principle; for it. cannot be melted, ipto copper without much loll:, ex¬ 
cepting its phlogiftonbe rieftored by forrurledu£Hvc flux. Thefe are alterations 
to which all the imperfetft metals are fubje£fc. See Metals {Imi*eufec t). 

This metal is eafily falubk by all acids, and its folutions are green or 
blue, (c) 

Vitriolic add, althoughthc ffcrongefi; of all, diflblves copper more difficultly 
than any othef: it mull: be concentrated and aififted by conflderable heat and 
time todiflblvc this metal. From this folution refults a neutral fak, which forms 
beautiful blue cryftals, called blue vitriol,, or vitriol of copper. See thefe words. 

Nitrous acid diilblVes; copper vtTy. quickly with violence and eflfervefcence ; 
and during the folutionit takes from the metal part of its phlogifton. The nitre- 
formed by this folutioh is a very deliquefeent ialt. The falts formed by marine 
acid or by aqua regia with copper are alfo very deliquefeent. 

Vegetable acids, and particularly thole of wine and of vinegar, may be eafily 
united with copper* The former acid forms with it the verdegrife ufed in 
painting (See Verdegr jse) ; and the fecond, when faturated, forms the fait 
called cry fait of verdegrife t or cryftal of Venus. See Crystals of V erdegri? r. 

All acids united with copper may be feparated from it without any interme¬ 
diate fubAance, and merely byfire. 

Calcareous earths, fixed and volatile alkalis, feparate copper from any acid, 
and precipitate it* in form of a beautiful green powder. The color of thefe pre¬ 
cipitates of copper is cauied by a portion Of the falts which remain united with 
them. As the metal thus cliflolved and precipitated has loll part of its phlo¬ 
gifton, particularly , when it has been diftolved by vitriolic and‘nitrous acids, 
thefe precipitates of copjaer cannot be melted into malleable copper without ad¬ 
dition of phlogifton t but if they be melted with glafles, or vitrcfcible matters, 
rfna the fire be properly managed, they communicate their colors to thefe fub- 
ftances: hence they may be .applied to imitate precious Hones of a green color, 
or nearly greeh, as the emerald, and beryl or aqua marina, and for feveral 
fhadcS of paihtihg upon pottery and porcelain* 

Some metallic matters*’ which have a ftronger affinity than copper has to 
adds, are therefore Capable of precipitating this metal from its feveral folutions. 
Iron particularly has this property ; for which reafon, if it be added to a fatu¬ 
rated folution of copper in an acid, it will be attacked and diflfolved by this 
acid, and it. wifi precipitate the.popper *,; and thus the folution of copper is 
changed ihtq a folution of iron. While this happens, a remarkable phenome- 

_* .uL* ‘ • 'sl' j * * -. ti* a _ i r ‘if 
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(e) vitriolic acid, ' that in aifua fprtis is of abluifti-gieencolor: 

vegetal- acid*, oily if? are volatile or foied alkalis make the folutions of 

that in marine add fs it bfown of yel- copper, in acids blue : a .folution of copper in 

low, and become* afterwards green ; and volatile alkali, expofed to air, h blue. 


A a 


preci- 



COP 


precipitating metal feparatcs entirely and exactly all the acid from the precipi¬ 
tated metal, which earths and alkalis leem incapabl^pfdoing*, and.becaufe the 
precipitating metal fupplies enough of phlogifton to the acid, to prevent the 
acid from retaining the phlogifton of the precipitated metal, which earths and 
alkalis are alfo incapable of doing. 0 ' < 

However that be, this precipitation of copper in its metallic ftate, by the in¬ 
tervention of iron, is capable of impofing upon,, and actually has impofed upon 
perfons ignorant of chemiftry* who, perceiving that a piece of iron, dipt into a 
liquor in which they iiifpefted no copper, became covered over with copper, 
imagined that this liquor had the property of changing iron into copper. 

1 his property which iron lias of leparating copper from acids has been ap¬ 
plied to.ufe. In England, the water in a copper min? is impregnated with a 
great quantity of blue vitriol, and from which much copper is extracted by 
means of iron immerfed in it* In Germany fome copper ores are fo pyritous, 
that they cannot be advanragpotifly treated by ofdinafy fufipns, but arc reduced 
into vitriol, and by means of the iron which is put into the lixivium of this vi¬ 
triol, called cement water , a confidernble quantity of copper is obtained, which 
would otherwife be loft. See Ores, Ft kites, and Vi'ftuoks, 

Copper produces, with fefpeft to mercury, and filver diflbived in acids, the 
fame effedts which itfelf fuffers from iron* that is, ft feparatcs thefe nietals fo 
exactly from the acids with which they are united, that they appear with their 
metallic luftre. ; • - - 

This property of copper is employed to obtain iilver diflbived by fpirit of 
nitre in the operation of parting. This filver is generally very pure. 

If a very clean plate of copper be iminerfcd in a folution of mercury, particu¬ 
larly if this lblution have an excefs of acid, it will be very fqon covered over 
with mercury, which adheres to ft, makes 

a very white and brilliant filvering* -This on©.which 

exhibit an appearance of tranfmutation capable of aft^oniftiing thofe who are ig¬ 
norant of chemiftry. Every day credulous perfons arc deceived by, tricks no 
better than this. * • • . 4.''%*". : , • 

No metal is more foluble than copper. It is aided ppon by almoft aft faline 
and metallic fubftanc.es, and probably for ttiis reafbn iheient chernifts have 
called it Venue , coniideiing it as proftituted to. all Jfubftaiifeftsi', k , , . , y - . . 

f ixed and volatile alkalis eafily difiqlve; copper* bettor 

if it has b^a previoufly diflbived in acids. • See fijffaiyg-'jfiiXtp and Vo- 
latile). , ■' (-■{, v ' 

Moft neutral' falts corrode its furface; and tfcdftce it iiitd, vcfdcgfif«?-;. The 
fame eGe<& is produced by aft oils .and .fat matters,V&pitu;aci«f which 
they contain. ■ . ■: *4. • * 

Sulphur has confiderablc adion upon copper, ai^twn gNgttHti aitotty 

with it than with any other metal excepting iron 

from almoft all metals by means of fulphur, which-^fe'’;»ende'rS'Ttvi^ttcb:' more 
fuflble. Copper is formed into, a mineral or pyrimds ftht^. fey with ful¬ 
phur *, and if this cothobundL be 1 expofed to • Are* .'fe.thftf tfeAljimr'fliall be 


Copper 



C R E 


J 79 


Copper may be eafily united with ad metals and fcmimetals, and with them 
forms allays # of which yh«the d’etat at the articles Allay, Bronze, Tombac, 
emd SiMtLOR. ■ 1 - ' 

As this metal is eombu fable, it may be feparftt$d from the perfect metals by 
calcination, which » accelerated by mea^ of lead, as in refining*, or by nitre, 
which generally much accelerate* the calcination of all combo fable bodies} fc> 
that by repeated projections of nitre upon melted gold and filver allayed with 
copper, the nitre* burns the phlogifaon of the coppery aad reduces this metal 
into a fcoria which floats upon its fijrface: btit the nitre mull be added gra- 
dually, and but a little at a tjtnzi,; particularly if much copper be in the allay, 
becattffe the detonation #hich ft pecafions is fufficient to diffipatc feme of the 
perfect - metalsi.'-V.' 

The affinities of copper, according to Mr. Geoffroy, are mercury and lapis 
ilaminaris, or rather zinc} and according to Mr. Geliert, gold and filver. (d) 
cxcyih COFf B R (W H l T E). White copper is an allay of copper, 
_.nc, and in certain proportions, and is white as filver. The precilc 

proportions Cannot beeafily determined, and the allhy cannot without difficulty 
be made, becaufethe two femimetals.. Neverthelefs, a very 
beautiful and filvei-dilce white copper is made by fame artifts, who carefully 
conceal thelr^method^of ^rep^rieftion. 

As this allay is nof much ufedy from its very-noxious quality, chemifts have 
not confidemdJtj odierwife any of them who knew the management of metals 
might■ , 

The medicin^yii^iies of copper are treated of under the article Brass. 
CXCVilf; / 

CXC 1 X. CORK. (f) 

CC. CORK (FOSSILJ. (g)' 

CCI: C R K A M. This name is applicable to all fubftances which fepa- 
rate from a Jiquory ancEcolledt upon its furface} but it is particularly given to 
the following fubftances: 


(4) ^alleriwa fays^thift-^if a mixture of 
calx of copper ami fair ammoniac be expofed 
during a certain time tp air, from that mafs, 
by dilillatkm may be 

' obtained; whencebeiofers, 'that either ther-■' 
cury is a component principle of copper, ‘br 
that at-leaft jfornc part of thecopper is con¬ 
vertible into it* 

(*) CbRA £ md Coralline 
of marine animals of the polypus kind, ‘and 
jpoflfe$ properties 4 s the ’ 

frefh other, ' 

:that'ba>-; ^y . 

■ jK'AJaiffjia', Kro^-: fikteen. 

.ounces ?- 

latton IbtEjffcif^pef '.:dE;ai||dlab1e/'d1ka'l:ne, 
oily ofic&npyscu- 

raatic oil, and a refidiiuia containing five 
- * •• . V ■ A a 


ferupka and a half of fixed fait, probably 
fca-lalt. The quantities of thefe component 
parts wereYound to vary according to the 
fre&nefs of the coxal analifed. 

{/) CORK is,the bark of a tree of the ojk 
kind, which grows in tbe fouihern parts of 
Europe. From an ounce of cprk Neuman 
extra&ed, by boiling in water, two fcruples j 
and from the fame quantity he obtained, by 
digeftion in fpirit or wine, two fcruples and 
two grains, 

M Cork. (Fossil), Suhtr mntanum . 
This name is given to a Hone which is a 
fpecies of amianthus, confiding of flexible 
fibres loofely interwoven# and fomewhat re- 
femblmg vegetable Cork. ; This ft'the lighteft 
of all fames.* By file it ft fufibk, and forms 
a black, glafs. It polll’ffes the general pro- 
pert.es « amianthus. Amianthus- 

z car. 
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CCII. C R E A M of L I M E. 1 he cream of lime is that mo ft atte¬ 
nuated part of quicklime, and mod approaching to a faline ftate, which is dif- 
folvcd by water with which quicklime is Halted, or even in which flaked lime is 
boiled. This matter feparates from lime-water by cryftallization during the 
evaporation of the water*, and as water only ev%porates s at its furface, this 
earthy cryftallization is alfo formed there. It tot ms a fetat-tranfparent pellicle, 
which becomes thicker and thicker till it feparates into pieces, and falls to the 
bottom by its weight in form of feales. The cream of lime has the fame pro¬ 
perties as flaked lime has. See Quicklime, (b) 

CCIIl. CREAM e/ MILK. This is the moft oily part of milk 5 
which being naturally only mixed, arid not diffolved in milks i«ftd being fpeci- 
fiscally lighter than the other parts, feparates frapa them by .reft, atid collects on 
.the lurface of the milk, from which it is generally Ikimmed to complete the 
difengagement of the oily from the cafeous and ferous pares, that is* to make it 
into butter. See Butter and Milk.. , 

Cream cf milk, which is generally railed Amply crc%m t is hot jpnfy’an agree¬ 
able aliment when recent, but is allb nfbful in medicine as a lenient, when 
applied to tetters and erifipelas accompanied with pair*, and proceeding from 
an acrid humor. ,< • 

CCIV. CREAM of TARTA R. Cream of tartar., is, properly 
f peaking, that part of the concrete acid of tartir which cfyftaljfecs firft, and 
like a pellicle on the furface of water in which‘ ufcjfarj;fi^fbec:n with in¬ 
tention to purify it, and to feparate from it its ‘thbTttb* 

ftance called cream, from its manner of formafian, does not, elfentialiy'differ 
from the cryftals of tartar which are formed in the liquor* and thefe cryftaU are 
accordingly, as well as the faline pellicle, generally Called pream qtortar, thefe 
two matters being confounded together by one naftie, from which no^ incOnve- 


nience refults. See Tartar. * '.w “ '.’ J 

C^V. CR1MSOK. (/) '• .’-v.'/. 

CC VI. CROCUS. This Latin wordy nas been ap- 

plied as a name to earths of certain metals,' - which refem file 

lkifron : fuch particularly are the earths of iron and' of each which is 

therefore called crocus , the firft being the crocus of toars w and the 

fccond the crocus of copper: brut the word Saffron is tnore compttihly employed, 
and particularly applied to the earth of iron. See 

ccvii. crucible, (a-) ' 


(b) Cream of lime is very different from 
IhC’ 1 quicklime. The latter fubftahqff is - 
ealeaicpus earth deprived of fixable air, and 
combined with water : ir is cauftic, ftsliibic 
in water, and pofl'eifes all the properties of 
quick!wne, from which it differs only in 
containing a quantity of water. Cream of 
lime is calcareous tarth, which having been 
deprived of fixable air by. calcination,, and 
tliffolved by water, is, by expofure to air, 
agiin combined with fixable air j by which 


*•' -. A V ,:f : i; ft '4:'’' V' 

;h? is ^txtlfbXwbbe 

■ {a • fvater'j ''ttjfSsftm .' hv^l : 1 ffate 

befwe ^^ 

jjjiven k^4^hi- 

.‘•neak* * 

of •. See 

. ' cVnt 
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CCVIII. C R Y. S T A JL. Cryfcal, c.ukd a]') vzch-tryfifll^ or natural 
cryjial , is a hard, transparent ftone*. of* the figure of a pr'.i'i* with fix fact s, winch 
is terminated at each,of its extremities by hexagonal pyiamids. 

The moll beautiful.roc&cryital is.tfiac,which is • pcrfecLly clear, white, an l 
transparent. It isTrequentJy cut*, and luftres, vales, and toys arc made of ir, 
as of other beautiful Stones, Rock-cryflyls, like .the precious Stone', are of all 
colors; and they receive, their color, as, the precious Stones do, from me. a fe 
and phlogiftic fubftances, Sortie of them are brown, and aimed; black •, thele 
may be rendered white and tranfparent, by making them red-hot, which mult 
be done very gently and gradually, to prevent their cracking, which they 
are very apt to..do ,as. .well m ; dtl>er yitrifiable Stones, Sa Earth (Vite 
fi able. (1)* 


(/) CryflaU, rack cryflah> or qmrtzftryjlat^ 
is a transparent ifcme the, clafe »f earths 
called by Some Siliceous, and by others vi- 
trifiable. . It* form i* that qf,ah hexagonal 
prifm, one of both ends of which are ter¬ 
minated by. hexagonal pyramids.; Some of. 
them confift of thefe two pyramids joined 
together at their.bafes; without? any prifm 
interpgftid. Cfyftal is /r^oontly, ftnthd ad¬ 
hering t^quartz-j; .an4jf.^^rdh^; to Cron- 
ftedtj.if fils . he 

afiimis always amJnwtt tht^ hexigoital for r, 
when its accretion' or cryftafiisiatfbn has not 
been interrupted; Crywsds 4re either color- 
fcfs, or colored; Colored cryftaJOre called 
by Some, authors,jfeerr,-. Thftfe which are 
red are called faifs rubies p the violet-colored, 
fa’fe Gffietfqjfiii or, according to Cronftedt, 
t!>e, ; tr»f y'elhJ^iSh-r^d,. falfc 

"Igacihifoi ''jW# jfiphirs ; yellow, 

Jaijfc to&axeH life '•gieeti Ifia -yel low, jfaife (hry- 
Jbfttekf .ptotraltk *,'the lea- 

green'f beryls. ;: .;:§Of&ie:-ciwAa'ls;ar« dufky,.., 
hrqw«i ftjU tranfparent. 

Cn ftals p^ffdV, tile 1 ; genial properties of the 

earths (Vi- 

trjfiablk). • • Co!orl«fe; yryftals refift the 

molt vjoleftf • '$$$*. >s> See 

A^k^k^q^:- ‘ !*»«• 

’ this^Spnitlfty*,^ well 

; as stheh^ct^i^, W -Cl'o- ■ 

■ wi|^ .y^fipus 

■- ccdhBR^.; For 

tfe 4Frt*f rmhing Gfofs, • ■ 

*1 ircsSaw be 

laiddpotyf^' ©ypir 

merit, 'M&'jfafa: Spwil^dy* and 

.one part; of Sal ammoniac, placed, in, a cru¬ 


cible, to which anoth r crucible inverted is 
well luted ; the crucibles are to be placed in 
a furnace, and furroumled with charcoal: 
after a red ,heat has been gradually applied, 
and the fire extinguished, the upper pieces 
of cryftal will have acquired a Sine gold.;;* 
color, refembling opals, and variegu*cd with 
beautiful ipots : the lower pieces of crystal 
will have acquired a fine color, refembim ^ 
that of the ,Skins of vipers. lie gives an¬ 
other procefs, in 1 which he directs the fo¬ 
menting mixture to be compofcd of tv.>» 
parts of yellow orpiment, two parrs of while 
arfenic, one part of crude antimony, and 
one part of fa! ammoniac. He diredls alio, 
.that no bellows or llrong current of a.r 
Should be applied to the fire, by which he 
fays, that the cryftals are apt to be cracked, 
probably by making the heat too intent - '*, 
and that the crucibles Should not be open d 
till they have been gradually cooled. Cr) 1- 
’tsfts thus treated relembie rubies, opal, 
agates, turquois, marble*, chryfolites. Mr.. 
Pott Says, that he found the color of fom ; 
cryftal,f much improved by repeating the 
operation* Baptifta Porta diredfs, that cryf- 
tals ftvoutd be' colored by keeping them im* 
merfed during four or live hours in a melted 
mixture of fulpl>ur, crude antimony, onn- 
•ment, wienie,, and tutty. Iq thefe opeiuiions, 
the qryftals feein, to imbibe Some of tin* 
vapors, of the mctuilic fubftances. The chief 
djttieulttes feem to-be to prevent the crack- 
to .Which the cr\ ftals arc very fuhject by tin . 
treatment, and to procure a fufEcient pene¬ 
tration. Probably both thde purpofes mi.> t 
bd e'fliofted by a very ftri£f attention to tp- 
;grad;,uaj application, land to the unainteuan c 
of a due.degree.Of heat. < . 
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CCTX. CRYSTAL (FACTITIOUS), The word cry ft ai has 
be-n applied to glafles produced by art, which from their tranfparency and 
whitencls imitate rock-cryftal. In farir, fome are made as beautiful as the 
finclt rock-cryftals, but not nearly fo hard. The heat of ordinary vitrification 
Items incapable of producing glafs as hard as rpcll ctyftal 5 nor do our cruci¬ 
bles feeni capable of fuftaining the requifite heat, if it could be raifed. See the 
method of making cryjlals at the words Glass and Vitrification. 

CCX. CRYSTAL (MINERAL). Mineral cryftal, called alfo 
Salt of Prunella , is melted nitre detonated with a little fulphur, and caft into 
form of tablets. 

Nitre is one of the neutral falts which contains the leafl Water in its cryftal- 
iization, or which lofes the leaft water by a true fufion, and is alfo one of 
the moft fufible falts. 

To make mineral cryftal, very pure nitre mull be put into a clean crucible, 
and quickly fufed, taking care that no allies or coal fall in. ,, 'When the nitre 
is fuied, it is to be detonated with fulphur, in the proportion of ,a dram of the 
latter to a pound of the former. ,It is then ro be poured into a copper, or rather 
a filver bafon, in which it is to be agitated while yet fluid, that it may fix in 
form of cakes or tablets. , , , 


No other effect is produced upon the nitre by the fmafl quantity of fulphur 
with which it is detonated, than to introduce into it a proportionable quantity of 
vitriolated tartar, called Sal Polychreft of Glajfer* „ In all other.re%e£ts, chemical 
and medicinal, mineral cryftal is nitre, and may be given like this, from four 
grains to ten or twelve, in a quart of proper drink. It is cooling, fedative, 
aperitive and diuretic. This preparation then feems ulelefs,. fince the fame 
intentions may be better accomplilhed by well purified nitrCi See Nitre. 

OCXS. CRYSTALLIZATION. This word is fometimes em¬ 
ployed to fignify fubftances which are cryftallized, or whofe parts are fb ar¬ 
ranged that they form regular figures. In this fenfe, we 'fay ftony ayftaltizatiom, 
fvriiaus ervjlallizaticn, &c. ' V,- •. ■ 

* CCXlf. CRYSTALLIZATION of Si&L T*-3 ft»4 ff^hu 
Suhjhmces. If the word cryftallization were to be confined to its moft 
proper lenfe, as it feems to have been formerly, it could- only be.; applied 
to operations by which certain fubftances are difpofed tq :paff ; ; from a fluid to 
a folid flate by the union of their parts, which fo arrange themfelvcs that they 
form tranfpare ■>: and regularly figured mafles, ..like .natfy^^eiy^bdi' y frpip which 
rciemblance the word cryftallization. has widen ; . 


But modern chemifts and naturalifts have iquch ;ex^ehded,'^ii$ expnefljqn, 
and it now figmfies a regular arraflgement.df 

capable of it, whether the mafies fo-;-arranged : -fee _ ; 

opake ftones, pyrites, and minerals, when regularly- |»^ry- 

ftall/zed, as well as tranfparcntKtones and falts., ^ . 

The opacity and tranfparency of fubftaqces a fo.{fonfr* 
deriug whether they be cryftallized or .not 5. f<fo ‘di#*. 
indifferent'to the regular ‘arrangement of tW fotegr^,.p^^ 
which 'is the effential object of cryfltaUizatibn.» %V: ; v- *■/«■''<. .. 

This being eftablilhed, cryftallization ought to be defined an. operation by 
which the integrant parts of a body, feparated from each other by the interpo- 

- v ■' ; 'Scion 
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fition of a fluid, are difpofed f» unite again and to form folk!, regular, and 
uni^rm mafles. 

1 o underftand as much as we can of the mechanifm of cryftallization, we 
mull remark, 

r. That the integrant .parts of all bodies have a tendency to each other, 
by which they approach, unite, and adhere together, when not prevented 
by an' obftaele. 

2. That in Ample, or little-compounded bodies, this tendency of integrant 
parts is more obvious and fenfible than 1 in other more compounded : hence 
the former are much more’ difpofed to cryftaiiize. 

3. That although we do not know the figure of the primitive integrant 
molecules of any body. We cannot doubt but that the primitive integrant 
molecules of every different body have a conftamly uniform and peculiar 
figure. 

4. That thefe integrant parts* cannot have an equal tendency to unite indif- 
criminately by any w their fides, but by foirie preferably to others, excepting 
all the fides of an integrant part of a body be equal and fimilar •, and pro¬ 
bably the fidesj by which they tend to unite, are thofe by which they can touch 
molt extenfiveiy and immediately. The molt general phenomena of cryft.il- 
lization may be conceived in the following manner. 

Let a body be fuppbfed to have its integrant parts feparated from each other 
by fbbae fluid. If a part of this fluid be taken away, *thefe integrant parts 
will approach tO^dier 5 andnas the Quantity of intervening fluid diminilhes, they 
will at’lafi touch and Uiiire; They may alfo unite, when they come fo near 
to each other that their mutual tendency flu all be capable to overcome the 
diftance betwixt theth. ff/befides, they have time and liberty to unite with 
each other by the fidcs food: dtfp'ofed to this union, they will form mafies of a 
figure cortllantly uniform and fimilar. For the fame reafon; when the inter- 
pofed fluid is haftily taken away, fo that the integrant parts flxall be approxi¬ 
mated, and be brought into con tad before they have taken the pofition of 
their hatural tendency* then they will join confuiedly by fuch fides as-chance 
ptefentt to thetitr ♦, they will in fuch circum fiances form lblid mattes, whoie 
figures''Wiff fort J^^t'ei%iinate, but irregular and various. 

J« ’every ■ cryfiflaSfliittc*i .'all thdt we have deferibed may be obferved. 

If cry%alliisadii^ii.be in the general fenle we have given to it, ice is a 
true, cry^llizatlbnff'for inftance, is to be confidered as a body whole 
integrant^rtSfkrCf'^arafed j^ofn-each other by the interpofition of the matter 
of fire. -Ike*■ nlfo*tb• ;be. confidered• in the fame manner. '1 he 

.W 4 ^ distributed to this ■ matter of fire, .with which 
th.jefe:''‘i"-therefore thefe liquefied-* bodies cool, 
wbisfo this igneous matter which penetrates them » 

'if of'fclfo :'ifoe|^an^ parts,-which is a neccfiary con&quence 

of this'^fpdotiug,.',foejfoade ; .fo ijowiy that they (hall have time and liberty to 
•ifo$fo*bybunion, they wilt always -form mattes 
of : 7 - y*v.-, ■ / 

.' 'ThiysVwlleh and &f riot agitated :by any motion which 

can''d&f^^e'o^e^:&'wM'ch'"tht* ,: ihtegraiit'pam te^tdfomte, it forms rer;»- 
laf feme form. ‘ 4 - * 

’C' v ? V"'' o H : ■ 1 * , * T.hete? 
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Thefe rryfiaV. which may be called cry dais of water, are long, needle like 
mafias flattened on one ikV, pined together in fuch a manner that the 
nailer are inlet ted into the fides of the greater ; and thus thefe compound 
ci yf : als have the appearance of feathers, or of leaves of trees. 

The moft remarkable circutnftance attending this cryftallization is, that the 
angle formed by the infer non of the linalier needlefe into the Tides of the larger 
ones is always of the fame width, that is fixty degrees. However, it is 
foinetimcs double, that is, 120 degrees •, but it is conftantly one of thefe two 
angles, and it is to be remembered that thefe angles are complements to each 
e ther, that is, they are together equal' to two right angles. We are obliged 
to Mr. Mai ran for thele fine observations, which he has given at full length 
in an excellent diflertation on ice. 


Metal , fulphur, and feveral other bodies not much compounded, which fix 
and become folid after fufion, affume always a regular arrangement whenever 
they are flowly enough cooled for that purpofe. The ftar of the regulus of 
antimony has been long obferved with wonder. Alchemifts, who faw wonders 
in all their operations, confidered this ftar as fomething myfterious and figni- 
ficant ; but the wonder ceafed when the caufe of it was inveftigated by fo 
good a philofopher as Mr. Reaumur, and difeovered to be the tendency which 
the integrant parts of the regulus of antimony have to arrange themfelves 
in an uniform manner *, for this arrangement always happens, when the 
regulus of antimony* has been well fufed,'and flowly cooled. Mr. Macquer 
and Mr. Beaume having fufed lilvcr with great heat, and afterwards very 
flowly cooled it, obferved that this metal alio arranged itfelf in a regular 
manner. Mr. Beaume obferved the fame effeft upon applying to ail the other 
metals and femi-metals the fame treatment. Every metallic fubftance was 
found to have its peculiar form, which Mr. Beaume propofes to determine. 

What we have faid concerning bodies, which being fufed by fire, are cry- 
11 alii zed when they become folid by cold, may alfo be, applied to all thole 
whofc integrant parts fwim feparately from each other in a fluid fuch as water. 
Thus all kinds of earths, and of metallic and mineral matter#, which are found 
in that Hate, may be cryftailized by taking away fome of the rwatery fluid 
which fe pa rates their integrant parts. A flow evaporation of the water which 
contains thele fubftances allows their parts to approximate and to unite toge¬ 
ther by the mod luitable Tides, and to form mafies of a determinate and con- 
dan t figure. ! 

In tins manner are formed the cryftallizations of precious Hones, of rock 
cryflal, of fpars, at certain ftaladtites, and of all flatty bodies found fo fre¬ 
quently wdl cryflailized. The regular forms of mofl: pyrites? Of many ores 
and metallic minerals, and even of fome pure metals, fuch as gold, fiber,' 
copper, which are. found regularly arranged and ramified, bugh^TO be attirt- 
burtd to the fame mechanifm, that is, to the flow reparation of their integrant ' 
pas ts from the water in which they are fufpended. .. . 

But of all the fubftances thus fufceptible ofcryftallizing by their fepara¬ 
ti on from water, falts are moft difpoled to it, and afford the beft examples of 
cryflallization ; becaufe all faline fubftances being effentially folublc in water, 
arc liquefied by this fluid in a much greater quantity than the we have 
mentioned, which^ properly fpeaking, are only mifcible with water/ 

• ' / •* ■ This 
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This property which falts have of being foluble by water mu ft depend on a. 
certain affinity or adhefion of their integrant parts to thofe of water ; and from 
this adhefion we can deduce the phenomena peculiar to the cryftallization of 
falts, and the differences obfervable betwixt the cryftallization of thele, and that 
of other fubftances to which water has not the fame affinity. We ffiall relate 
what is moft neceflary to be known concerning the cryftallization of Salts, an 
object of great importance in chemiftry. 

The cryftallization of a fait diftblved in water may be procured, as evi¬ 
dently appears from what we have Said, by taking away the tlifioiving water : 
and as moft falts are lei's volatile than water, and may even be considered 
comparatively as fixed fubftances, this fubftraffcion may be commodioutly 
made by the evaporation of a fufficient quantity of water. The parts of the 
fait, being fufficientiy approximated by this evaporation, will unite together 
and form cryftals, as we have already explained concerning other Jubilances 
But as the faline parts-adhere to thofe of the water, this circumstance occasions 
an efiential difference in the cryftallization * which is, that the lalt when cry¬ 
stallizing, does not Separate file If from all the water with which it was united 
in folution, but retains Some pare oS’ it with Some force *, and this portion 
of water adhering to, and even combined with the parts of Salt, makes with 
it one whole or entire body *, whence faline cryftals arc compound.*d of 
cryftallized fait, and of water which makes part of thele cryftals. This water 
is called by cbemifts the water of cryjlaliization. 

As this water of cryftallization is fuperabundant to the offence of the cry¬ 
stallized fak, it may be taken from it by evaporation with a certain degree 
of heat, without any change produced upon the efiential properties of the 
fak ; lo that it may be again diftblved and cryftallized as at firll. But we 
muff obl'ervc, that the water of cryftallization cannot be taken from any 
fait without deftroying the form, or at lcaft the confiftence and transparency 
of the cryftals * and wlfen the fak is to be rc-diSTolved and re-cryflallized, it 
retains in this Second cryftallization the fame quantity of water precisely as it 
had in the firft. 

Hence we ought to conclude that this water of cryftallization is not efiential 
to a fak, as a fait, but that it is efiential to a fait as being cryftallized *, Since 
to it the Saline cryftals owe their form, tranfparency, and even the cohefion 
of their parts. 

The quantity of water of cryftallization varies much in different falts. Some 
of thefe, as alum, Glauber’s fait, and martial virriol, contain about half their 
weight of water; and others, as nitre and fea Salt, contain but a fmall quan¬ 
tity. Selcnites contains an almoft infenfible quantity of water. This differ¬ 
ence feems to depend on the ftate of the acid in thefe falts i and in general 
the more firmly an acid is combined with its bafis, the iefs water it retains in 
cryftallization. 

A very important remark to be made upon this water of cryftallization, is, 
that when the cryftallization is properly managed, this water is perfectly pure, 
and contains no fubftance foreign to the cryftallized fak. To Mr. Beaume we 
owe this difeovery. By many experiments he was convinced that no neutral 
fait, with a bafis of fixed alkali, retains in its cryftals either fuperabundant add 
or alkali, or any other matter foreign to the neutral fait, although eve* this 
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fait had been eryftallized in a liquor that was acid, alkaline, or impregnated with 
any other lubftance foreign to the fall ; and that if fometimes thele heteroge¬ 
neous fubftanccs are found included in (aline cryftals, they have no adhefion to 
them, fince they may be le pa rated merely by draining upon brown paper, with¬ 
out any change produced upon the cryftals of tit; la.lt j whereas the water of 
cryftallization cannot be taken away without a deftru&ion of the cryftals. The 
caufe of this phenomenon will eaiily appear when we recollect that lulcs retain 
the water of their cryftallization by the adhefion of thele laics to water; and that 
if a fait be diflbived in water impregnated with add, alkali, or other fubftancc 
foreign or fiiperabundant to the laic diflbived, this lalt does not adhere either to 
the fuperabundant acid, or alkali, nor to the other extraneous fubliances, but to 
the water alone. 

Evaporation of water, in which a fait is diflbived, is not the only method by 
which the fait can be eryftallized. Another method which may be uied with 
fuccefs, at leaft for the cryftallization of moll falts, is by application of cold to 
the water ft.{'pending the fait. The realon of this is as follows. 

All falls are foluble in water, but not with equal facility, fome of them 
requiring much water, and others very little : molt of them are more eaiily 
diflbived, and in greater quantity, by hot than by cold water*, and others with 
nearly equal facility, and in equal quantity' by both hot and cold water. This 
being eftablilhed, when boiling water, that is, water heated as much as poffible, 
fufpends in folucion all that it can difiolve of thole falts which are more foluble 
by hor than by cold water, if this water be cooled, the portion of fait which 
was diflbived merely by the heat of the water, will be collected and eryftallized 
as faft as the water cools. We may alfo obierve, that when this cooling of the 
water is very quick, the cryftals it occafions are lmall, irregular, and ill-lhaped; 
and that the more flowly the cooling is produced, the larger, and better formed 
the cryftals are. 

What has been hitherto faid concerning the regular forms taken by certain 
liquefied matters during their fixing or becoming folid, is entirely applicable to 
this kind of cryftallization of falts. This cryftallization is not effected by a 
lubftradlon of water but of fire, by which iubftraftion a condenfation of the 
lidine liauor is produced, and confequcntly a fufficient approximation of the 
parts of the diflbived fait to difpofe them to unite, and to form cryftals 5 and 
as in this caie, the fluidity or the folidity of the fait is folely occafioned by the 
preience or r Hence of the matter of fire, theft; lalts diflolvea by heat, and cry¬ 
stallized by cold, may be compared to melted metals, the parts of which are 
regularly arranged by a flow cooling. But with regard to falts we muft obferve, 
that .r. -meir cryftallization is performed in a fluid to which they have an adhe¬ 
fion, they retain the fame quantity of water of cryftallization, whether the 
op 1 'ation was performed by cold or by evaporation. 

Hence we may perceive, that evaporation and cooling are the two principal 
methods of cryftallizing falts. Sometimes it is proper to employ one only of 
thefe methods, and at other times both together, according to the particular 
nature of the fait to be treated. If it be one of thofe falts which are better 
eryftallized by cooling than by evaporation, fuch as nitre, fpr inftance, then 
the former method ought to be ufed 5 for. nitre cannot be well eryftallized by 
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evaporation alone, becaufe the water which keeps it dilTolved would be reduced 
nlmoft to nothing before the cryftallization would begin, and the: liquor would 
be fo concentrated that the parts of the fait would not arrange ihemielves 
properly. 

When, therefore, nitre is to be cryftallized, the water is to be evaporated lb* 
far only that when it cools cryftals (hall be formed. This degree of evaporation 
is known by taking a few drops of the hot liquor, and cooling them quickly ; 
if the evaporation has been fufficient, fin all cryftals may be perceived itiftantly 
formed. As the evaporation here mentioned does not occafion the cryftalliza- 
tion of the nitre, but is only preparatory to it, this evaporation may be either 
quick or flow without inconvenience. 'I he liquor may be made to boil as fall 
as poflible, and the cryftals of nitre will be no lefs perfeft, provided that this 
liquor when fufficiently evaporated be (lowly cooled : when it is perfeftly 
cooled, no more cryftals will be formed in it. It ought then to be poured oft', 
and again evaporated, when by a fccond cooling it will furnilh more cryftals, 
and this treatment is to be continued to the end. , 

But if well formed* cryftals are to be obtained of one of thofe fairs which arc 
nearly as foluble in cold as in boiling water, and which confequently cannot hr 
cryftallized by cold, evaporation is the only method to be ufed. Common nit 
is a proper inftance of this kind. 

Water impregnated with common fait muft be evaporated to obtain cryftals ; 
and when the liquor Contains much more water than is neceffary to the iolurion 
of the fait, the evaporation may be carried on as faft as poflible till the cryftal 
lization is ready to begin. This point is known by a thin, faline pellicle, which 
floats on the furface of the liquor, and feems as if dull had fallen upon it. Thi> 
pellicle is compofed of the firft portions of fait beginning to cryftallize. It is 
always formed at the furface *, becaufe this fait cryftallizes by evaporation only, 
and evaporation is only at the furface. 

Mr. Rouelle, in his Memoir concerning the Cryftallization of Sea-fak, fays, 
that he has obferved, that when the evaporation has been very flow, and with 
a heat not much exceeding that of fummer, the cryftals of common fait are 
formed at the bottom and not at the furface of the liquor. As this appears 
quite contrary to the manner in which this fait cryftallizes in all other circum- 
ftances, have we not reafon to believe, that in this infenfible evaporation the 
cryftals of fea-falt are formed firft at the furface, as in all other evaporations, 
but that they cannot be perceived from the extreme fmallnefs of their fize at 
firft; and becaufe the heat is too weak to dry their upper furface, and to make 
them adhere to the air, thefe fmall cryftals fall to the bottom without being 
perceived, and there become larger by the union of other fmall cryftals, formed 
and precipitated in the fame manner ? 

If the evaporation when brought to the point of cryftallization was to be 
ftopt,,and the liquor to be cooled after it has been filtrated, and put into a 
bottle to prevent further evaporation from the remaining 'heat, fcarcely any 
cryftals would be formed in it, but the fait would remain difiolved in the water. 
If, on the contrary, the evaporation fhould be haftily continued, fait would 
indeed be formed in great quantity *, but as its parts would not have time to 
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arrange themfclves properly, the cryftals would be fmall and ill-formed The 
evaporation therefore ought to be continued, but flowly: and by this method 
very beautiful cryftals will be obtained, parti ) 1 in cubes, partly in hollow pyra¬ 
mids formed by cubes *]-. 

The rules of cryftallization moft Anted to the nature of each la.lt muft be ob- 
ferved, not merely to obtain well-formed cryftals; for if their figure was once 
determined, the regularity of their cryftallization would be afterwards of no 
confequence: but the cryftallization of lalts relates to an affair of much more 
importance, which is their purity. 

We have already laid, that, when a fait is well cryftallized, the water of its 
cryftallization is very pure, and contains none of the heterogeneous matters 
which happened to be mixed with the iolution of the fait before cryftallization. 
This obfervation may be extended to other fairs which may happen to be dii- 
folvcd in the fame liquor. If then feveral falts be diffolved together, we may 
almofl always feparate them exactly from each other, by cryftallizing each cf 
them according to their character •, for amongft the almofl infinite number of 
lalts now Known, icarccly two Ihow prcciiely fimilar phenomena in cryfudh- 
zation. We may, from the example of feparating nitre and common fak when 
diffolved together in the fame liquor by cryftallization, Chow how fuch repara¬ 
tion may be done in general, even when ft veral falts happen to be fo confound¬ 
ed. This is certainly one of the find! and moll ufeful problems in chemiftry. 

Let us then fuppofc that nitre and l'ea-ftait, diffolved in the fame liquor, arc 
to be feparated ftiom each other. The method of effc&ing this will appear evi¬ 
dently from confidcring what we have faid concerning cryftallization ; and this 
method will be found to confift m employing alternately evaporation and cool¬ 
ing. Fjrft of all then, the liquor muft be evaporated. If, during the evapo¬ 
ration, a peilLle appears on the furface, and no cryftals of nitre appear in a 
fmall quantity of the liquor when haftily cooled, then we difeover that common 
fait is in greater quantity than the nitre. In this cafe the evaporation muft: be 
continued, and the common fait feparated as faft as it is formed, till a fmall 
quantity of the liquor, when haftily cooled, fhews fmall needie-like cryftals of 

* Although cryftals of fea-falt are gene- thclcfs the piimitive ami eflcntial form of 
rally left* regular when formed by a huffy this fait; for thefe pyramids are all compo- 
than by a flow evaporation, this irregularity fed evidently of cubes. Befidcs, they arc 
is, however, lets fen ft tile in this fait than in only formed accidentally, by the union ot 
moft other;,, md its cryftals always tend to feveral quadrangular prtfms compofed of 
a cubic foi iti, or at Jealt appear compofed of cubes, which are fucccflively applied to the 
tubes, from this obfervation we have reafon fides of a firft cube $ which being formed at 
to bd.'- c that the primitive integrant mole- the furface of the liquor, remains Appended 
< uh- . this fak are cubes: hence we may there, by the adhefion of its upper dried 
conu.ve that as all the fides of this fait arc .furface to the air. As this Cube is befidss a 
equal and fimilar, from their union regular little funk into the liquor by its weight, fo 
folids ought to refult, more or lefs approach- .that the liquor rifes along its fides, it be¬ 
ing to the cubic figure, by whatever fide they comes by that means a very proper fafunda- 
may have been united. Note of tlx Author, tion for the formation of this pyramid. This 
f Although in a moderate evaporation a mechanifm is explained at length in Junker’s 
very large qu a nt ty of cryftals of common hook, and in a Memoir of Mr. Rouelle con- 
falt is formed pi quadrangular, hollow, and cerning cheery (tall JBafionoffea-fait, printed 
inverted pyram‘ ds, the cubic figure is never- in' 1745. Note of the Author. 
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nitre*, then the liquor is to be left to cool* that the nitre may have an oppor¬ 
tunity of cryftallizing by cooling ; after which the evaporation is to be relumed 
that more common fait may be feparated, and to diffipate lb much water that 
cryllals of nitre iliail again be formed by cooling. 1 hus thele lalts may be al¬ 
ternately cryftallized, one by cooling and the other by cryftallization, till they 
are entirely feparated. 

If, in the beginning of the operation, the liquor had, upon trial in l'mall 
quantity, given cryftah of nitre by cooling, before any pellicle had appeared 
upon its furface, the common lalt would then' have been known to be in much 
lefs quantity than the nitre. In this cafe, the nitre would have been cryf- 
tallizcd firll:, but always bv cooling. The quantity of nitre, which exceeds that 
of common fait, having been thus leparated, the common fait would then begin 
to cryftallize in its turn by evaporation. 

Several elllntial remarks a e to be made upon this reparation of feveral falts- 
from each other by cryflallizarion. ■ 

Firft, although the two fait:, the method of feparating which we have given 
as an example, are the molt capable of furh a reparation, becaufe fea-falt is one 
of the lalts which are leaft of all to be cryftallized by cooling ; and on the con¬ 
trary, nitre is one of thole which are bell cryftallized by this method; never- 
thcleis, after a fir ft cryftallization of thele two lalts, fuch as we have deferibed, 
they are not entirely and perfectly feparated from each other: the fea-lalt con¬ 
tains feme nitre, and the nitre contains iome portion of lea-fait; becaufe m 
cryftallization one fait always takes wirh it a 1 mall portion of another : but 
when two falts are fo different from each other in this refpedt as thefe two, r« 
perfect feparation may be eafily made by diffblving each of them feparareh in 
more water, an.l by proceeding to their cryftallization by the fame method. 
As a new reparation is made by each cryftallization, they may be obta.neu at 
laft perfectly pure by repeating fufticiently this management. 

The fecond remark to, be made on the reparation of falts by cry fl alii? a'.ion i-, 
that this Jeparation is fb much more difficult and long, in proportion as the falu 
to be feparated are more fimliar to each other in their manners of cryftallization. 
For inftance, if two falts, which are only capable of cryftallizing by evaporation, 
as fea-lalt and vitdolated tartar, or by cooling, as nitre and GLuibei's fait, they 
cannot be ever obtained quite pure and leparated from each other by any ma- 
i.:q ement: nevertheiefs, even in this cafe they may be in great mealure fepa* 
lift'd ; firfi, becaufe the precife degree of evaporation, or of cold, which is ne~ 
cefiary for the cryftallizing of one lalt, is generally fomewhat different from 
that widt h is requisite for the cryftallization of another Ia.lt; lecondly, becaufe 
ahhough they lhuukf referable each other much in this refpetft, fome differences, 
v. hich muft be cbfervable in the fize and form of their cryftals when well 
formed, will furnifh means of making at lead: an imperfect feparation, which 
may be made more perfect by repeating this management. 

But the feparation of iome falts is attended with fingular and even infuper- 
able difficulties. Such are the falts which have fome aflion upon each-other, 
and the parts-of which have fome adhefive power together. This abtion of neu¬ 
tral falts upon each other has been very little obferved : it is, nevenheleft, very 
fenfible in fotne of them ; fuch are fal ammoniac and corrofive fublimate, v. Ich 
not only a£t as intermediate Jubilances to each other, by which they tar. he 
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difToUv'l in greater quantities in water and in fpirit of wine than they can 
imply, hut Vvhmh being diflolved together in the lame menftruum, cannot be 
again cryfiallized feparately by any method ; as Mr. Macquer has lhewn in his 
iVl' moir concerning Mr. Garay’s Tindure of Mercury, printed in the Collection 
of the Academy for the year 1755. t 

Some. files have fo great affinity with water, and are fo foluble by this men* 
flruum, that they can fcarcely be crydallized. The folution of thele falts re¬ 
quires to be evaporated almod to drynefs, or to a thick confidence, and then 
by cooling they generally form needle-like cryftals applied longitudinally or 
tranfverfely to each other. When they are expofed to the air, they attraCl hu¬ 
midity, and refolve into a liquid date. Mr. Rouclle was the fird who de- 
lcribed, in his Memoir concerning Salts in the year 1744, the crydallization of 
deliqudcent falts, luch as marine fait and nitre with bafes of calcareous earth, 
of copper, and of iron, terra foliata tartari, and the falts formed by the union 
of the acids of vinegar and of tartar with iron and with copper. 

AH thefe fo difficultly crydallizable falts may be eafily feparated from falts 
which may be readily crydallized, with which they happen to be mixed; be- 
caufe the former falts in the evaporations and coolings are always the lad to 
crydallize. 

Two of thefe falts, namely nitre and marine fait, with bafes of calcareous 
earth, are found mixed with nitre and marine fait with bafes of fixed alkali; 
both of them in the lixiviums of the manufacturers of nitre, and the latter in 
almod all the waters in which common fak is found to be naturally diflolved : 
hence, when the proper operations are made to obtain nitre and fea-falt, after 
all the evaporations and cryftallizations, a very heavy faline liquor remains from 
which no crydals can be procured, called the mother water. Thefe mother- 
waters of nitre and of common fait are, then, nothing but thefe falts with 
earthy bafes almod pure ; and if a crydallization of them were required, the 
method delcribed by Mr. Rouelle in the quoted Memoir ought to be pra&ifed. 
But this is not a matter worthy the attention of the manufacturers, to whom the 
perfect purification of nitre and of fea-falt, from an adhering portion of the falts 
with earthy bafis, is of much more importance, as we fhalT fee when we {hall 
treat of thefe falts. 4 

Chemids have given much attention to this fubjeft, the Crydallization of 
falts ; and particularly Mr. Rouelle has made many intereding refearches con ¬ 
cerning it, which may befeen in his Memoir of 1744. But neverthelefs, much 
remains yci to be done. The true form of all crydallizable falts, and the bed 
methods of cryftallizing them, are not yet determined; which will not appear 
furpri-.V.ig to thole who underdand this fubje£t, and who know that one and 
the f-, ne fait, although condantly tending to the fame form, is neverthelefs 
capable of difguifing itfelf in many ways, and of taking many different forms, 
recording to the circumdances during crydallization. The quicknefs or flow- 
nefs of evaporation, the quantity of water evaporated, the more or lefs hafty 
cooling, and the different degrees of cold applied, the date of the air and of 
the liquor with refpe& to red or motion, even the form and matter of the 
velTd in which a fak is crydallized, are fo many caufes, which, aiding fuccef- 
fively or together in many different ways, are capable of producing numberlefs 
varieties in the crydallization. 
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Of all the caufes which we have mentioned, capable of varying cryftalliza- 
tions, the nature of the veffel employed feems to deferve leaft our attention! 
yet this may produce fome change from the greater or lefs adhefion which the 
fait may have to the feveral matters of which thefe vefiels are, made. For in- 
Itance, we can only attribute to the adhefion of falts to the lides of the vefiels 
employed the property which moft of them have to branch out in various man¬ 
ners; and to creep along the fides of thefe vefiels, particularly when the cryftal- 
lization is very flowly performed, fo confiderably that they frequently go even 
on the outfide of the vefiels. Mr. Beaume has prevented this phenomenon by- 
hindering the adhefion of the falts to the fides of the vefiels, by rubbing thde 
fides with fome oil. 

From what has been faid concerning the action of neutral falts upon each other 
we may conceive, that when fuch falts happen to be mixed together, they muft 
produce conliderable differences in cryftallizing. 

Many other important obfervations might be made on the cryftallization of 
certain falts, but they will be better placed under the articles of the leveral falts 
which they concern. We are obliged alio to leave'to the underftanding and re¬ 
flection of our readers to draw from what we have faid many corollaries, rhe 
detail of which would be too long. We fhall only mention a manner of crystal¬ 
lizing falts which is different from the methods by evaporation and by cooling, 
but which coafifts alio in taking away from the fait a portion of water which 
keeps it difiblved. This method of crystallization is well effected by adding to a 
folution of a felt a fufHcient quantity of a fubffance which has no adion upon that 
fait, but which has greater affinity than it with the water which keeps it difiblved. 
Spirit of wine, for inftance, has thefe properties with regard to manv felts. Thus 
by adding a fufffeient quantity of rectified Ipirit of wine to a ftrong folution of 
Glauber’s fait, of vitnolated tartar, or of fea-fu.lt, this fpirit of wine ltizing the 
water neceffary for the folution of the falts, obliges them to cryffallize imme¬ 
diately: but as this cryftallization is very haftilv made, and almoft inftantan.** 
oufiv, the cryftuls are always very liuall and ill-formed. In this refpecl they 
refemble the cryftals of falts produced from a liquor which contained too little 
water to. keep them difiblved. This happens, for inftance, when a ftrong folu¬ 
tion of alkaline fait is.combined with concentrated vitriolic acid, to form vitrio 
lated tartar; for thre fair, which requires much water to keep it difiblved, dor. 
not find enough in the liquor, and appears immediately in form of very final! 
cryftals like iand. The fame thing may be faid of vitriols of fllver and of mer¬ 
cury, of luna cornea, and of other metallic falts of this kind produced by adding 
vitriolic or marine acids to the white metals difiblved in nitrous acid. Thde 
falts appear immediately as precipitates, whenever they do not find water enough 
in the liquors to diffolve them j and Mr. Rouelle juftly obferves, in his Memoir, 
that they are not precipitates, but true falts, which not finding water fufficicni 
for their folution, are obliged to be immediately cryftallized, but in cryftuL fo 
fmall, from the rapidity of their cryftallization, that they cannot be known, to be 
cryftals but with the help of a microfcope. 

Notwithftaftding what, has been faid concerning the irregularity of the cryftals 
procured by adding a fubftance, which feizes the water of the tblmion of felts, 
yet if this addition was managed and gradually made, perhaps it might prod orr 
very beautiful and very regular cryftals. Mr. Beaume has actually olfero-f 
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that when Cdir, were cryftallized in acid or alkaline liquors according to their 
inturc, their cryftals were infinitely larger anti more regular than they would 
ir.ve been without this circumftance. Vegetable fait, for in fiance, and fait of 
Saignetie , require to be cryftallized in an alkaline liquor ; and fedative fait re¬ 
quires an acid liquor, when it is obtained from bqrax by the intervention of an 
acid, if we defire to have fine cryftals of thefe falts. The caufe of thismuft be, 
that acids or alkalis, having in general more affinity with water than neutral fairs 
have, ditniniih the adhefion of thefe neutral inks with the water of the folution •, 
for a too great adhefion of a fait to water may evidently be a great impediment 
to its cryftallization. See the •words Salt, Salts ("Neutral;, and the feveral 
forts of neutral falts under their refpeftive names. 

CCX 1 II. CRYSTALS. All neutral falts with metallic bafbs fufeepti- 
ble of cryftallization are commonly called by chemifts Cryftals, when they are 
actually cryftallized ; and the name of the metal contained in the fait is added to 
tliftinguifh it. Thus we fay, cryftals of gold , of ftlver, of copper, of lead, See. 
But as thefe names do not indicate the acid contained in each lair, they ought to 
be diluted. Here we (hall only mention two of thefe falts called cryftals ; be¬ 
cause they are almoft always diltinguifr t\l oy that name. Thefe are the cryftals 
ej ftlver , and cryftals cf verdegrife or cf copper. m « 

CCX 1 V. CRYS T A LS of S l L V E R, or L U N A R CRYS- 
T A l.j S. Cryftals of filver are neutral falts with metallic bafes compofed of 
nitrous add laturated with filver. When very pure iilver is diflolved by very 
pure nitrous acid, if the acid be ftrong, cryftals will be perceived merely by the 
cooling of the folution.. Thefe cryftals are white, flattened like thin feales, ami 
not very hard. When the nitrous acid ufed to diflolve the filver is weak, no 
i ryitals are formed •, bccr.ufe the water in the acid is fufficicnt to keep the newly 
formed fait diAblted ; but lunar cryftals may eafily be obtained from this dilute 
Solution by evaporating the fuperabundant water, and letting the liquor cool. 

Very beautiful and white lunar cryftals may alio be obtained, although the 
iilver employed be allayed with copper or iron : becaule the falts formed by thefe 
two metals with nitrous acid are deliquefcent, and are not lo eafily cryftallizable 
as the fait with balls of filver. In this cafe the folution ought to be evaporated, 
if it be ncccfikry; and the cryftals of filver will be cryftallized by cooling, while 
the copper or iron will remain diflolved. When the colortfH liquor is poured off, 
cryftals willl be found fufficiently white and almoft pure* but to purify them 
perfectly, they ought to be drained, diflolved again in very pure water, and 
: gain cryfliduzed : then after they arc well drained from the liquor, they will be 
found pej ikd: and beautiful. This even is a method of feparating filver from 
the idhy of copper, or of iron; and of obtaining from ftandard Iilver, or ftlver 
aiiay' < with copper, as fine and colorlefs a folution as if tefted filver had been 
cm: . ,ed 

Lunar cryftals then are a Jirue lunar nitre, or nitre with bafts of ftlver-, and 
they accordingly have the property of deflagrating Upon burning coals, almoft 
as well as nitre, with bafts of fixed alkali. When this experiment is made, filver 
is found after the detonation incrufted upon the furface of the coal in its me¬ 
tallic ftate. 

Notwithstanding this property which lunar nitre lias of detonating with coals, 
a property which JOhcws a ftrong adhefion of nitrous acid with filver; yet this 

adhefion 
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adhefion is not fufficiently ftrong to refill a certain degree of heat; io that by 
calcination or diftihation thefe two fubftances may be disjoined. 

Lunar cryftals may be melted with a very gentle, and lefs than a red hear. 
They eafily lotc the water of their cryftallization, and then congeal into a black 
mafs, which is generally call into moulds, anti is called Lapis infcrxalis , or lunar 
caujlic. See Caustic (Lunar). , 

This fait is very cauftic, as the effefts of the lunar cauftic fhew in furgery, 
-although it has loft a part of its acid in the fulion which it receives. This 
corrofive quality of lunar cryftals iteems to render it, unfit for internal ufe as a 
medicine; yet fome phyficians, prefcsibe it as a powerful evacuant of water. 
Boyle, though not a phyfician, but aftifted by fome perfons of the faculty, 
propoles a method of rendering thefe cryftals of fiiver milder, and boafts much 
of them as a remedy, Hi$ method confiftsin adding to a folution of them in 
water another folution of , an equal quantity of nitre, and evaporating the whole 
to drynefs and whiterieis, with a? very gentle fire, by which a portion of the 
tpirit of nitre is intended to be taken away without Fuling the faline mafs; after 
which, this feline powder is to |>e made into pills, by forming it into a p-ifte 
with fome bread and water. 

Little fkill in chemiftry is^equifite to fliew, that nitre thus mixed with lunar 
cryftals, being incapable of afting upon it, cannot render it milder, but mult 
leave it unchanged. 

Secondly, by the manner of drying this mixture of lunar cryftals and nitre, 
left of the cauftici ty of thefe cryftals is deftroyed than by forming them into lunar 
cauftic, in which operation they fuftaina heat fufficient to fule and to blacken 
them, and conlequently lqfe nfore of their acid. After thefe confiderarions, we 
cannot believe that this remedy of JJkfr. Boyle is fo mild and innocent as it has 
been reprefented. This , 1 s certain, that, notwithftanding the praifes given it 
by this philofopher, its life has not yet been eftablilhed in medicine. 

Lunar cryftals are called by Lcmeri vitriol of Jilver ; but as they contain no 
vitriolic acid, this naltteftoes not fuit them, and ought only to be given to the fait 
formed by the union,of vitriolic acid with fiiver. See Silver. 

CC&V? CKX $ 1 *,A't*S of COPPER, or of VENUS. By thefe 
names is meaftt a falt fqrmed by the union of the acid of vinegar with copper. 

This combination t$ay be made by diffolving direftly copper in good diftilied 
vinegar ; but it is made much more commoaioufly, and more expeditiouily, 
when the copper employed has been previoqfly formed into verdegrife •, becaufe 
the copper in the vefdcgrile is already divided and penetrated by a certain quan¬ 
tity of acid of wine: verdegrife tlterefore is always ufed for the preparation of 
cryftals of copper. 

This operation is very fimple. It confifts in dilTolving verdegrife in good 
diftilled vinegar till this acid be feturated. For this purpofe a matrafs is to be 
ufed, and to w be let in a fend-bath with a gentle heat. When the vinegar dif- 
folves the verdegrife, it takes a ftne greenilh-blue color. Some chemifts call ir 
aKb Tinfture or Venus. “When it ceafes to aft on the verdegrife, it is to be de¬ 
canted, evaporated, and cry Utilized. The beautiful grceniih-blue cryftals formed 
■are. cryftals of Copper, . When this fait is expoied to a dry air, it lofes caiily the 
water of its cryftallizarion, and its furface is reduced to a lighter-colored fea- 
green pbWde#, ■ ^ '''' 
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The acid of vinegar does not ftrongly adhere to the copper in this combina¬ 
tion. Jt may be entirely feparated trom it by diftillation-, and as it had loft 
mofl of its fuperabundant water when it united with the copper, it may by this 
method be obtained in its greate.'l concentration. It 4 s called radical vinegar* 
anti improperly Spirit of Venus. See tbefe words. 

The principal intention of chemifts in making cryftals of Venus is to obtain 
radical vinegar. But this preparation is alfo ufed by painters * for which realon 
large quantities of k are manufactured, and it is generally fold under the name of 
dfilled verdegrife j probably becaufe diftilled vinegar is employed in its compo- 
fition. See Copper and Vinegar. 

CCXVI. CUCURBIT. A cucurbit is a chemical vefiel employed in 
diftillation, when covered with its capital or head. Its name comes from its 
lengthened fhape, by which it refembles agourd t fome cucurbits, however, are 
fhallpw and wide-mouthed. Cucurbits are made of copper, tin, gla£s, and done- 
ware, according to the nature of the fubftaoces to be diftilled. A cucurbit pro¬ 
vided with its capital conftitutcs the veffel for diftillation called Alembic. See 
ibis wordy and Plates. 

CCXVII. CUPEL. A cupel is a wide-mouthed earthen veflel, like a 
flat cup, from which refemblance it has been namedL 

The uie of cupels is to contain gold and filver mixed with lead in the opera¬ 
tions of refining and of efiay, and to abferb the litharge and other fcorified mat¬ 
ters formed in thefe operations. 

For this reafon cupels ought to be made of dry, porous earths capable of re¬ 
filling the a&ion of iirong fire, and of fluxes. 

The afties of wood and of bones are the moft proper earths for cupels. Thefe 
aflhes ought to be perfedlly burnt and calcined} that is, till they become white* 
lo that they contain no more inflammable principle, which might revivify the 
Icorilied metals, and occafioa an ebullition during the operation. They ought 
alio to be well lixiviated, and deprived of all iahne tpact^r to avoid their fufion. 

To form cupels, aftics thus prepared ought to be mSted with water into a 
paftc, to which a proper form is given by means of mould. .Sometimes they 
are made into a pafte with fome beer ; a Snail quantity of clayis added, that 
they may be moulded more conveniently. Roajting tefts made of clay are alfo 
called by fome artifts cupels\ becaufe they have the feme form a* the refining 
and eflay cupels. See Essay, and Platzs. ; 

CCXVII!. C U P E L L A T I O N. Cupeliatian is an operation by whiclt 
gold ar.d filver are refined or e flayed by feoriflication with lead upon the cupei. 
-$re Rtrjsuio and Essay. 
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CCX1X. T\ A M P s. Thefe are noxious and even fatal exhalations or 
1 / vapors, whtch'infeft fubterrancan places, and particularly 
mines, if the air be not frequently renewed. 

The infiances of fatal accidents caufed by thefe vapor* are too frequent. 
Moft of them kill animals fo fuddenly that rio afliftance can be given. 

Although all thefe vapors produce fimilar elfe&s, and occalion fudden and 
mortal faintings and fyncopes, yet foroc differences may be obfcrved in the pro¬ 
perties and inodes of ading of thefe vapors in different places. From which we 
may pre&mej that they are not all exactly of* the feme nature. 

Some of tii ait vuibte, and appear in form of a fog: f«ch is that which is 
found in a quarry near to the mineral waters of Pyrmont* and of which Dr. Seip 
has given a description in the Fhilofbphical Tranfedibns. This vapor has a ful- 
phureous fmell, dedroys infedts* birds, and in general all animals which ap¬ 
proach it, with fymptoms fimilar to thofe which animals fuffer when placed under 
an exhaufted receiver of an air-pump. 

Others, though perfectly, invifible, produce the feme effe&s. Such are, fays 
the learned translator of Lehman, thofe which iflue from a cave in Hungary, 
Situated hear Ribard, at the foot of Crapack mountains. Thefe vapors are fo 
fatal that they kill Birds, while in their flight they approach too near to the mouth 
of the cave. 

Amongft the noxious mineral exhalation's we may alfo place thofe which are 
found in the mines of Sal-gem in Poland. Thefe frequently appear in form of 
light flocks, threads, and webs, likc thofe of fpiders. They are remarkable for 
their progeny of fuddenly catching fire ait the lamps of the miners with a terrible 
noife and explohon. They inftantly kill thofe whom they touch. This expia¬ 
tion is a true fubterranean thunder. Similar vapors are found in fome mines of 
folfil-coal. 

As srfenic is the greateft poifon of all mineral fubftances, as it is volatile, atm 
abounds in almoft all mines, many authors have fuppofed that damps contained 
fomething arfenical. But this opinion is fo for from being proved* that ftrong 
reafons induce Us to believe that they are of a different nature. We are certain, 
4ind I know it from my own experience, that a perion may be a confiderable time 
expofed to a large quantity of vapors of arfcnic without fufFering any of the 
iymp toms occafioncd by damps, and even without being much incommoded-. 
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Secondly, the eflfe£h produced by arlenic taken internally, even in a large quan¬ 
tity, although terrible, and always fatal, are not nearly fo fudden: as thole oc- 
calioned by damps, which inftantaneouily kill. Thirdly, no abfervauon or ex¬ 
perience have ascertained the arfenical nature of any damps; and it is even 
dcmonftrable, that many of thefe noxious mineral vapors are nothing elife than vo¬ 
latile fulphnreous acid. t 

Laftly, all thofe which are not evidently volatile futphureous acid appear to- 
be pure, or ahnoft pure phlogiilon difengaged from bodies without burning. 
They occafioii exa&ly the fame accidents as exhalations of liver of fulphur, of 
burning coals, and or matters undergoing the putrid or lpirittious fermentations. 
The great in flammability of thefe vapors, when they are confined, and condenfed 
to a certain degree, liich as thole of coal-mines, is a demonttrative proof of this 
opinion. 

By arc we may perfe&ly imitate thefe vapors. We know that when acids 
difiblve imperfect metals, they take from them a confiderable part of their in¬ 
flammable principle. This principle is almoft totally, diftipated in vapors during 
thefe folutiorsa; and if the operation be made in a clofe vefiel, when this is un¬ 
corked, anti a lighted candle brought near its mouth, the vapor contained in- 
ftantly catches fire, and occaftons an explofion fo much more violent as the 
quantity of vapor was greater. This phenomenon may be chiefly obferved in 
the folution of iron in vitriolic acid diluted with a certain quantity of water. If 
after this explofion the bottle be Jtfc open, fuppofing the folution of the metal 
to be continuing, and the flame of a candle applied to the mouth of the con¬ 
taining vefiel; the phlogiflou, which is continually difengaging and forming 
vapors, but freely and without condenfation, will continue to burn in luch a 
manner, that a iight-bluifh flame will be, feen at the mouth of the vefiel, fuch as 
the flame of phlogiflon always is when this is not in an oily ft ate. 

Although thefe experiments are generally made by means of a folution of 
flings of iron in vitriolic acid, I doubt not that, by employing proper manage¬ 
ment, fimilar vapors might be produced from other imperfeft metals, efpecially 
thole which moll eafily part with their phlogifton when difTolyed by acids, as tin, 
zinc, and regulus of anrimony; and I doubt not that if thefe metallic vapors 
were collected in a fufficient quantity in a clofe place, where the air was . not 
renewed, that they would produce the fame fatal accidents as thefe called 
damps. ' : ;,v - , ‘ ■ 

Ail thefe confulerations induce its to believe, that moil of thefe noxious fub- 
terrancan vapors are nothing but phlogifton difengaged from certain fob fiances, 
and circulating within the earth. It proceeds from bitumens and from fulphur,, 
which undergo different alterations and decompofuions,, * , 

AlmoO ail chemifts and merallurgifls agree in believing,, that mineral exha¬ 
lations : >n tribute to the production of metals,. This opinion is fo much more 
prcbabie, that, as phlogifton b one of the principlesof metals,,, (if it be true 
tint thefe mineral exhalations are nothing elfe than phlo^iftonjt sind as this pyrin- 
ciple is then in flaps of vapc.r, and eonfequenrly much divided, perhaps reduced 
to its fmailed integrant particles, it is then in its mod favorable ftate for comr 
bin arid; it is therefore probable, that when thefe exhalations meet earths di/pofed 
to re'eive them, they combine mute or lefs intimately with thefe earths, ac¬ 
cording 
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coring to their nature. Perhaps this is the chief operation of the grand myftery 
of mecallifation. See Metals and P«j.pgistqn. (m) 

CCXX. D £ C A; N T A T I O N. By this word is meant the leparating 
of a clear liquor from a fediment, by pouring it gently, 

CCXXL DECOCTION* I his word is applied to fignify either thi 
adtion of boiling a fubftance in water, or the water itielf in which the iuhftanec 
has been boiled. 

Decodlion is only applicable to.matters containing feme principles foluble in 
water ; fuch, particularly, are vegetable and animal matters ; and this operation 
is rather ufcd for the purpoies bfmedicine than of chemiltry. 

It is neverthelefs very necdlary to know well the nature and principles of 
fubltances fubjected to deco&ion, that it may be properly managed, and that 
the principles with which the water becomes impregnated may be known. 

Theie principles muft evidently be fuch as are not fufficiently volatile to rif* 
with the heat of boiling water, if the ck-codtion (hall be long continued. 

Hence it follows, that plant's, or other matters containing volatile principles, 
cannot be proper fubjedte of deception, when thefe principles are required. In 
this cafe the matters may be infuled with water in clofe vefiels without heat, or 
with a heat lets than that of boiling water, 

( m) The damps or vapors mentioned in veficing fubftattces, See Aik (Fxxabi.f). 
this article are af ijyo kinds, infimmabk and Like thefe, they are noxious to animals, ex- 
umnjfammaltle* 'Mftd if. tinguifh flame, and are heavier than at mol’- 

probably, as the author believes, ^nilar to pherical air; for they are chiefly placed ar 
the vapors produced by the Solutions of iron, the bottom of the pits in which they an* 
zinc, tin, arid perhaps of other met^Jic forind: accordingly, in the cavern near 
fubftances in vitriolic arid marine acids. "Set Pyrmont, mentioned in the text, a man may 
Air (Fixable). This vapor is chiefly ftand upright without any other inconvo- 
found ift coal mines,, and fometimes in lead niencc than an uncommon heat of his lower 
mines, as in thofe of J&mdjp hills. , Like extremities, but he cannot without danger 
the inflammable vapor of metallic folutions, keep his ,head bent down. The fymptomj 
it is lighter than atmpfpherical air, and con- attending perfons cxpoled to fuch vapors 
fcquently floatschiefly near the roofs of (hew fuificiently that they are not noxious 
mines : minetv, therefore, when it is acci- merely by interception of common air, but 
dentally inflamed, or when they purpofcly fet by fome quality which almoft inlUntly af- 
flre to it, to deftroy it, lie flat on the ground, fe<fts and deftroys the powers of animal life, 
and thus efcape burning. This inflammable Some perfons digging in a cellar in Paris 
vapor may perhaps he produced, by the de- were found, dead, 11 inf as ftatucs, with open 
compofitionof pyrtto;is matter?, with which eyes, and (landing in the pollure of digging, 
tnoft mines, efpectalfy coal mines, abound. At Chartres, in France, a perfon gom.; 
In this decompaction of pyrites tekpofed to down into a cellar into which a baker had 
air andmoiflare, the vitriolic acid of the ful- been ufed to thtow hoe embers from Insove; , 
phiir attacks arid diftolves the iron,, while was iiiftantly killed; and when his body was 
vhe:inflammable primriplc of the fulphur is opened, his lungs were found fpotted with 
difengaged, and forms this vapor, black marks; his inteflincs fwoln,. red and 

The uninjianimable papers of. mines find inflamed; and the mu fries of his legs, 
AibtoranearVpl^eV.are rouchmsore noxious thighs, and arms, feumed to be ftp? rated 
thari the former, The^ feem to he ftmilar from each other and from the adjacent part*, 
to the uninflammable vapors produced by See Bewares Dtfl. tPHjiofre NatureUe^ at tit 
the combuftion of inflammable bodierf as werd Exhalajsqn, 

«f charcoal, and by fermenting and eflU- 
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But tan the contrary, when it is hot intended to preferve the volatile parts, or 
when the matters contain none that are volatile, then dccodlion may be employ¬ 
ee], It even becomes necelfary when the matters to be treated are folid, and of* 
a eompaft and clofe texture ; becaufe then the water could not extra<fl its prin¬ 
ciples without a boiling heat. 

Molt fait animal matters, as fLdh, tendons, ikin*, may be boiled conve¬ 
niently in water* becaufe they contain no principle volatile with a boiling he.it. 
Water extracts from them nothing but a gelatinous fubftance, and fome oilv 
parts which float on the furface of the water. 

Deco&ion is the only method by which all the gelatinous fubftance of the 
(olid parts of animals, as bones and horns, can be extra&ed. 

All vegetable matters which are inodorous, and particularly thbfe which are 
Lard, as roots, barks, are generally boiled when an extradhon of their prin¬ 
ciples by water is required. 

However, many of thefe fubftances ought not to be boiled 4 thole particu¬ 
larly, the principles of which, when extradb/d by water, fuffet fome change by a 
continued heat. Peruvian bark, for inftance, which is inodorous, add contains 
nothing volatile, feems capable of being treated without any inconvenience by 
boiling • neverthelefs, Mr. Beaume obfcrres, in his Elements of Pharmacy, that 
the inlbfion of this bark made without heat really contains more of its principles 
than the deco&ion. The caufe of this is, that water ex trad s from bark not 
only the fubftances of which it is naturally a menftruum, 1'uch as the gummy 
and extxa&iye matters, but alfo a confiderabk quantity of refinous fubftance, 
which keeps well difiblved in the water by means of the former matters, till it 
is expoied to heat, and then it immediately feparates and precipitates. 

Many other vegetable matters exhibit the lame phenomenon 4 therefore a ge¬ 
neral rule may be eftabliihcd, that deco&ion ought not to be employed but 
when abiblutely neceffaiy, that is, when the lame principles or the lime quan¬ 
tities of thefe principles cannot be obtained by an inkifion, and that with¬ 
out heru, if it can be to done, confidering that the proximate principles of 
vegetables are generally fo delicate, and fo fulceptible of change and decompo¬ 
se ion, that frequently the moft gentle heat changes much their nature.and pro- 
pei.ies. Extracts, 

CCXXII. DECOMPOSITION tf BODIES. The chemic d 
decompofition of bodies confilts in the diiiinion and Jcparation of their prin¬ 
ciples and conftituent parts. 

This decompofition ought nccefiarily to be diftinguiftied from a mar me¬ 
chanical divifior., as the following reflections will fhew. 

All bodies in general, or portions of any matter, may be confidered as cotri- 
pofed of parts leparable from each other. 

We ciu ; .ot, for inftance, conceive an atom of matter fo frnall, but that this 
atom mai be considered as divifible info parts fttll lmsdifer 4 and this undoubt¬ 
edly ins given the idea of the infinite divifibility of matter, a fubjeft which we 
do not mean to examine here* becaufe it does*not belong to chemiftry 4 befides 
that, it is like all thole in which the confideration of infinity is concerned, fh.y: 
is, an abfurdicy leems to be joined with evidence. ‘ " ‘ ; 

As chcw.iitry is a faience lolely founded on experience, we (hall confine ourr- 
if'lves r» what experience teaches concerning the divifibility of bodies. 

But 
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But wje arc certain that bodies may be very Toon reduced to fo fine!] parts 
that we cannot further divide them, from the deficiency of our fenies and oj our 
krihruments. * 

One thing is very remarkable in this divifion, called mechanical beeaufe k 
is performed by cutting or bruifing inftruments * this is, that hov ever in:a l 
the part* be,into 'which it seduces bodies, thefe parts are always entirely of the 
lame nature as the body from which thefe parts were taken. Thefe find! 
parts,of bodks are called their integrant parts. Thus, for example, the imallHl 
atoms into which iron, fait, refin, or other ftibftance, can* be nuchanical'y di¬ 
vided* have all the lame properties, excepting quantity,, which the mafe had 
before the divifion* 

Hence we ought to. conclude, that this mechanical divifion cannot ieparare 
bodies but into homogeneous parts, of parts of the fame nature: and if we h id 
no other method of dividing; bodies, the compounds would always remain iuch :<? 
nature offers to us, without caufing any other change than a diminution of 
quantity* . - 

The feme thing would happen, if all natural bodies were equally fimple, 
or equally compounded* But all chemical experiments (hew, that in this relpcd 
there is a very great efiverfity. 

Some bodies are fb fimple that so change can be produced upon them by 
any effort of art. Thefe are called by chemifts elements, or primitive princi¬ 
ples. But theik fimpler bodies, the parts of which are evidently more fmali 
and fine than thoJfe of bodies lpfe fimple, become in the hands of chemifts 
inftruments capable of dividing thefe fetter much further than can be done 
by raechdnical inftruments* Thefe fimple bodies are capable of dividing 
molecules, which would be ftili imperceptible by our fcnfe>, although they 
were much larger than they are when they have undergone this invifible divi¬ 
fion. 

To illuftrate this by pn example. Let us fuppofe a metallic mafs coippofed 
of mercury, and gold, in fuch proportion that no mercury can be forced out 
from the mafi by expre^fion* which is a mechanical method. I fay then, that 
the mechanical divifion which could be made of this compound, would only 
feparate it into finaller and frcvaller molecules, each of which would be, of the 
feme nature as the original tnafc, that is to fey, competed of an equal propor¬ 
tion of mercury and gold. 

If indeed we hadmftruments and ferries fuJficienriy fine* we might at length 
eome to molecules, each of which would be compofed of one atom of mer¬ 
cury and gold, which by one divifion more would oe feparated into two atoms, 
one of each of the two metals diftinftVy* Thus we might obtain the mercury 
and the gold fepafately, and confequently effefl a decompofition of the com¬ 
pound fiibftance fubjectcd to this mechanical divifion : but the impofftbility of 
fuch a divifion is fumciently demonftrated. 

Yefwhat mechanical inftruments cannot do, fire, which is one of thofe fimple 
bodies we have mentioned, is capable of performing: The primary parts of 
this clement, much finer than thole of gold or of mercury* become in the hands 
of chemifts inftruments inconceivably fine, which effect a Separation of mer¬ 
cury from gold, consequently reduce to its dements or principles the com¬ 
pound 
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pound which has been fubjefted to their action, and thus analyfe or chemically 
cieconipoi'e it. ^Analysis. 

CCXX 11 I. DECREPITATION. By decrepitation is meant the 
■quick, jftrparation of the parts of a body, occafioned by a ftrong heat, and ac¬ 
companied 'with noife and crackling. This effed is moft frequently produced 
by water contained betwixt the parts of a decrepkaring body, when thele parts 
have a certain degree of adhefion together. This Water being quickly reduced 
into vapors by the heat hiddenly applied to it, rarefies and burfts with noiie the 
parts which comprefs it. 

The bodies moft fubjed to decrepitation are certain falts, fuch as common fait, 
variolated tartar , nitre of lead , the decrepitation of all which proceeds from the 
water of their cryftallization, clays which are not perfedjy dry, and flints. 

CCXXIV. DELFWARE. This is a kind of pottery of baked earth, 
covered with an -enamel or white glazing, which gives it the appearance and 
ncatnefs of porcelain. 

Some kinds of this enamelled pottery differ much from others, either in their 
fuftaining hidden heat without breaking, or in the beauty and regularity of their 
forms, ot their enamel, and of the painting With which they arc ornamented. 

In general, the fine and beautiful enamelled pott^ ics, which approach the 
neareft to porcelain in external appearance, are at the ime t.rre* thofe which 
leaft refift a brifk fire. Again, thofe which fuftain a fu lden h at ..re coarfe, and 
referable common pottery, 

The bafis of this pottery is day, which is to be mixed when too fat with fuch 
a quantity of fand, that the earth fliall preferve enough of its du&llity to be 
worked, moulded, and turned eafily, and yet that its fatnefs fliall be fuffici- 
cntly taken from it, that it fliall not crack or flirink too nitr-h in drying or in 
baking. 

Veflels formed of this earth* mull be dried very gently to avoid cracking. 
They (ire then to be placed in a funiace to receive a flight baking, and which 
is only meant to give them a certain confiftence or hardnefs. And, laftly, 
they are to be covered with an enamel or glazing, which is done by pouring 
upon the veflels thus prepared, the enamel which has leen ground very fine 
and diluted with water. 

As veflels on which the enamel is applied are but flightly bah _ci, they readily 
imbibe the water in which the enamel is fu bended, and a layer of this enamel 
adheres to their furface. Thefe veflels may then be jpainted with colors com- 
pofed of metallic calxes mixed and ground with a mfible glafs. When they 
are become perfectly dry, they are to be placed In the furnace included in cafes 
of baked earth, called feggars, and expofed to a heat capable of fufing uniformly 
the enamel which covers them. 

This heat given to fufe, the enamel being’ much ftronger than that which 
was applied at firft to give fome cortflftence to the ware, is alfo the heat necef- 
farv to compleat the baking of it. The furnace and the colors uled for painting 
this ware are the lame as thofe employed for porcelain. SeeJfcbR c e l a i nt . 

The glazing, which is nothing but white enamel, ought to~befb opake as 
not to fliew the ware under it. Many receipts for making fuch enamelsmay be 
found in Neri’s Treadle on the Art of Making Glafs, with KurikePs Notes, and 
m the Encyclopedia, both which books may be confulted on this fubje£. We 

fliall 
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fhall onlyobfetVe in general, that all thefe enamels for delf;ware are compofed 
of fand or flints, vitrifying fairs, .cabc; of lead, and calx of tin •, and that the 
fand rnuftbe perfectly vitrified foastdforma glafs cbnfiderably fufrble. Some¬ 
what Jefs then an equi$J part of ^kaHhtifalt, or twice, iti, weight of calx of lead, 
is requifite to efteft fuch vitrification of land. 7 he calx of tin is not intended 
to be vitrified^ but fq whitb bpake color to th« ’» afid one part of it 
is to beaded to three or v fp$r piuts qf all .die'.©thbr jng're^ents taken to¬ 
gether./ v " . y • y *"'////; ’V-;;; y,yy,,.. *. 

From'-thefewiarifmi’,mKr fuit the dif¬ 

ferent kinds of''earthsto-whibh;they,are &'be ap^e^';.:'; / ,t’ ! ! 

To make tHs enamel,^jeadfiind ; $&,' ^re 'Calcined f^ci^r.wnh.a ; ,,fi:rqng fire, 
and the fand -is; alfo to be^madd intb aT^tt'Whih* 'thb^lror''kfhes. k ' The whole 
is then to b'e well mbced ^4 groui»i.ibgefNf*, then tio. be placed 

under the lorndcO, 'Where.''it is melted,,and vitrified dunhgjj&g faking of the 
war. Then iris, tq be,grQUpd^|p a rrhU, and applied a^ we naye dire^ed. Set 
-Clay, PottERV, pQRCE^AIN, VITRIFICATION. „ 

CCXXV. D E|i I <£tt‘K'TCEN£'&' ^We'u^dlsiflbii^^ 
cence th? property wi>h certain bodies,-heye;to i*i0i&ure ? from the air, 

-and of becc.uin/ r>reby EquH. r‘ V■■■, , 

This property h never found bin in falitiq::0bftancs% or in matters containing 
them. It is eaufed by the great, a®hityhave with 
water. Hence, the more fimpie the&: ' ■ Hioj^mQhP alfo' they 

are deUnuefcenr v *vcl«ter anfei^Hs, which, are 

the mod ample of falinc* are d^dj&qb',. ' Mineral 

acids are fo deliquescent tlje airpalthough 

they are already mixed widi a 'jbdicient '%|'ii,ar»dty' dr water to be fluid,, For 
this purpoie it is fufifcient that they only bey concentrated to a. certain de¬ 
gree. 

Many neutral falts lire defiquefeent, chiefly thole whofe ba&sarenotfaline 
■fubftances. Their ends are Hut imperfe^ly fatttrated y and although .they do 
mot give the fame mark's of aridity as when quite difengagpd, they may be con¬ 
sidered as ftill poheffug enough of their a&ivity to exercife it on the moifture 
of the circu..v.mbka ; *. This j-.oyes. that the .acids offpeut/ah detiquefeent 
falts are in an intermediate $ate betv 'xt. that of ap aod ' quite. djfengaged, and 
that of one perfed:!^ J^dirat^d and comb : y ' *’ ,• • 

All the phenomenaVlachfalts;i.pre%»,t didique&eocei are 

•fo many proofs of; wHat/wqihave sffit^jftd.oa f/‘v •.. y- *, * 

'■ Salts formed by yit^l^- e’kdiv orme- 

tailin'fubfi»qces, ' are' not dei^ii^cmt' y ahhpu^ ,; th|k ; ^.the,;fiirhhgefi‘of -all, 

.Itooi *hi£air. 


•and which, when ,difengagedi';' ’' .froth tM;'air. 

•But^s.l^^qr'ftr^fn is fo complete anti intimate 

oombhifdons 'bidi - thelfc, neutral falts which are 

not deliquefcent. « V|1 c;y?*<*V *&'•''•■'•' h■ A ■ ■''■/ ' " 

deliquefoentiatt^ffom; the weak- 
’• thefei^attehi.- f Thefd^eids form 

bi&qtH ialts which afe. not.-.'deiiquelcent, be- 
■iBftufe and'completely with'thele latter metals. 


■ifcufe 


ffm J ablmi* !?A 
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Singular phenomena are prefented by vegetable acids relatively to the dclfc* 
quefcence of the neutral falts termed by them. The acid of* vinegar United 
with fixed vegetable alkali forms a very deliqucfcent fait, called terra foUata 
tartari. The fame acid forms with copper a fait that is nut deliquefeent, m we 
lee in the inftance of cry/laU of copper. Theft effistffcs m dife&Iy contrary to 
thofc produced by the nitrous and marine acids united with the fame fubftaoccs • 
for thefe' acids form with fixed vegetable alkali felts which ate got deikpiefcent,, 
and with copper falts which are very deliauefoent 


The acid of tartar, which when difeneaged is in a concrete fifere, and far from 

it is fcareely lolubie in water* forks'With iron (another 


being ddiquefcent, fincc it is lcarceiy loluDie in water, tormsvmh iron (another 
iubftance ftill left foluble) a vefy deliqucfcent folubie tartar, known by me name 
of tartarifed tinBure of iron , * ‘ ' * 


Man; 
the cau 
quality 
already laid. 



be made to epptain entirely 
the deliquescence or opppfite 
Of their ac’«%’ as we have 

s i \ f 11 * ^ 

Thw cauft of 
eOmbUftd fnore 
than that of the 



which binds and feturates their fidine principle, when fat ’’their natural ftaep. 

The dry extrafls of aikoft alP vegetate mature earay molten in this air. 
But they certainly pofikfs this property fo much more 'bVkkBttty* as a greater 

_«_ a. 1* ^ - t* _ - t... .. _ ...... . ...... ,,._aA.,r 41 i ^ j.i * s js jl j .it... .stT .. .t 


nv 1IIU1U I.iua 04 Ciwv w m *uwiv , wpw 

aie not deliquefceat atwaft moifture feptrt th# 1 at*fr4tol ;kven<bret>me liquid. 


that is, if they be feline or foluble in watfov Tni* 
much colder than the air to which they are expoftd. 
the moifture contained in the air being always Jlb v 
pors, is condenfed by the eoid of this bodftait 
This e$e<& is r$ry different from a true 
taken notice of, tb prevent mi&akcs In 
1-afHy, we mgft remark, that jbme bf 
pofed to the air, may remain apparently dh 
clifpofkion of, deKquefccnt bodies* thatj*; 
ambien* am' vH $uCb* fdf ioftance* iSqUiclcKm 

equal weight of r i J * - * JX . - . * * 

pear.inCe, This _ 
thole parts of the 

cent, although, in fa&* iheylib>.iwfc iatb* 
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chemifts to chara&eriae wood* which b 


,w%m IWes are 
, iftm’ of it is, time 
i of utftnfite Vftv 
in 

jk^ldf 4 i# Referees oe 
time' ex- 
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«a*ir. In this fenfe they fay the deliqqium of a fait, as of fait of tartar, for jn- 
ftance. 1 his word la alfo frequently ufcd inftead of deliquefcence. Thus we 
fay, that a fait Ms Into a deliqmutn, *» figmfy that it is deUqotfqent. 

CCXXT1I. 6 E M 1 * M E T A l. The lame a> Semi-met At j 


W pC3^tVI^. BE l HJt,E,C 14 A T I O N. pcphlegnaarion is an ope¬ 
ration by which the fuperabundknt water of a body is taken from it, and it i* 
principally effc&ed by evapotw^ pr dtirillatioo, Depidegmation is alto called 
concentration, Wds are the lUbjedk, Cowcentration. 

O N. By the word detoH+Uan diemifts un 


Eta 


derfttnd & ptsjhMi w!0» mwi* the hidden inflwnip*rioj> of fame com- 
buftlble M?* wdM cwplp^oos <?f gtyfowd*** fidmbfittng %4d> and fm- 
miming&wtaL At fibre lline came of mclfc eamjofeis, the word detonatm* 

Li. .. __-A.- - _! J _i* .t. I 1. 


has been w 
containing 
acid wAil 
with fubc 
raakin^cw 
vd^tonathm 


rotre is <m of rae moft 


mediately 
when ahe arid 
By two mei 
method Is by 
making the ac 
ftate. ii 
A very new 



men* hr chcmidry. It con lift* in the 
poo of the acjd of nitre, when it im- 
of which is ignited, or 


vdry qecdSky that nitre cannot detonate without the concurrence 


of thefe 

Oa,fh?0«h«1S 
without any inflate 
deqtjy hot fo kind 
and Xen&wti Blow* 
proves 

by afrfjA to, 

• r »A;«M! 


i&s&fib## 

cvefcita&j 


Ctvssus 


shpdonedr Hitre may be made red-hot, ot ®f any 
j&h&ft Ibeijring any, dgo of inflammation, piovided it does not 

3 a combuiliUe body applied to it 
?, the ni«e need o% be not fuffi- 
HBppJaCd to it, $tfeflb. Macquer 
my* an experiment which clearly 
Nwfk apd them completely fofed 
ta a wlatf^ cOa} *» thrown into this 
faoftjt may be trfeited with a de- 
mpuihle bodies i and this degree 

SB I. , 

W 0 |it, kindled, or not kindled, 
die coal bum rapidly. The feme 
tag coak. This inflammation Ufts 
4 d remains In the nitre. During 
kit this fmoke contains no acid, as 
clofe veffcls fuffictently proves. Ste 
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When all the nitrou* acid is thus burnt* and no longer any inflammation i<? ex- 
c«ed,although more coals are added, if we examine what remains in the crucible, 
we Ihal! find that it is the fixed alkali which was the balls of the nitre. This 
alkali is called fixed or alkalijed nitre. See tbtfc mrds> and Alkal 1 (Fixto 
Vfe*TA»t.E), , 

The detonation may be rendered more eafy s»d f fii$den by making the nitre 
touch the inflammable matter in a greater number of parts *, fa that when thele 
two fubftances are divided into very minute puts, which are well mixed and in- 
terpofisd betwixt each other, the detonation is almoft inftantaneous, and is as 
ftiong as it can be made, When the Jubilances are (hut prepared, they m.iv 
be at once inflamed by a finall (park of ignited matter* breaufe the ignition is 
very quickly and almoft inftaotatwjoufly communicated by imall intervals. From 
the accurate mixture of the two detonating fiibftances proceeds tlie great force and 
violence of gun-powdex. Sw Powdsa (Gun), k < * 

Henqc we may learn to avoid the Violence of detonations an chemical opera¬ 
tions, by mixing very imperfe£% the nitre with the combultyble fubftances. 

Let us now confider what ffttifes in thd detonation of qjtre. Mr. Macquer, 
in his Element* of Chemiftry, aotijcftym that the detonation of nitre, which is, 
properly fpeaking, the inflammation jpf the nittqus add, Cannot take plate, un- 
lels a combination be prerioufty tibrjacd betwixt, this add and the phiogifton of 
the combuflible fubftaace ufed for the detonation \ that this combination is en¬ 
tirely fimilar to that of vitriolic add with phiogifton when fulphur is formed •, 
and that, in the prefect inftance, $ nitrite Mptwr is produced * but that this 
fulphur is infinitely more combuftible than* the vittiolferfulphor, mt a reafon we 
fliall foon fee, add even fo combuflible, that it cannot emj| an (want without 
being entirely burnt j hence it is inflamed with extmmoifpidity and violence as 
loon as it is formed, * < 


The molbeircnti.il eircumftances, attending the detoha^oa of nitre concur in 
rendering this opinion probable, that is, to CftabSw the^preUminasy exigence of 
this nitrous fulphur. » , (1 

Firflr, vitriolic fulphur cannot be formed by* vitwoUfc jdd <ieagagcd\with a 
fixed alkali, unlefWiis add be deprived of all the Witt* l^pCpi^nSant to its* 
lalinc offence, and in a dry flate, when it is applied to*pb)pgiftph. 

In the fecond place, to effect this combination, a choree equal ko that 
of ignition muft be applied. \ hi 

Thirdly, as in Sulphur not a- particle. Of oUexifls, but the Vitriolic acid is 
united to pure phiogifton, as the iUuftriops &»M ha%$fliy demmdhff^ed } If, 
therefore, an inflammable m*ttety which w in1 far the for* 

mauon of fulphur, it muff be Brft dccomppflfi, Hm^vreduqed «0 the ftf&of 
roal, bd« re the fulphur cair be produced! th# are pre- 

rifely v'ui feme conditiohs which «re aeccflhMAfcr 1 /for 

finct the acid of nitre cannot detonate* unlefs tt qej" 1 * ^ A ** 

df | uved of all the watc^upcribunihgk «0 its 
In the fecond place, experience mews that Mtjre caoooc xj<skm>«c WW any 
mattei Which is in an <% flate * /or if pkte bej&yffrji in^^ruC^j^ gqd oil, 
refin, far. 


With an} 
WWCiT , 

to if, .no deeemd- 

. Ml. . . .IM 4 


tion will happen while the inflammable matter remains ig its 0% fwfe^.or till it 
be burnt, dscoropofed, and reduced to a coal j then the detonatt#> commepc^ 
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urfed upon black 
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: &M is extin- 
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not belonging 

.vdile the .acid 

formed 
|$f«ikalde''lilt. con- 
therefore. 


'(drilled by 
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minds i for then riot only the 
nitrous add-iS'itpto^-; but 
Hied and xohfufed?'the 

! Jjhis along with it: In its m- 

- > , , ■ 

ttfatNfepiaid is* fburni 


jpleof this 


i|t >• but as, ao 
the earthy, 
©f a dif- 


fc volatile ful 


connexion of 
( :|p»!W5ts;eaiSnot 
fo that after its 


ces refoltiug 
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well, or better, the property of maintaining combuftion. The name muing tram 
nitre when made to detonate fo (lowly that it can be obferved, feems to prove 
whac we have advanced on the fubjeft •, for it has, as we have laid, alt the ap¬ 
pearance-of the flame of a body excited ftrongly by a.blaft ifliring from its own 
centre, (n) • : ; 1 : > '..v/', •' ' 

Nitre detpnales with fulphuc, and with thdle metiatUc ^jjftanocs the phlo- 
giflon of'Whichis fo difpofed that itean eaflly burn 5 *iuch are ht>n* tin, zinc, 
and others of tMi nature,. This'"detonationhas nothing^:plhuiiaf: it muD hap¬ 
pen not only from the .comboftibility of the phlogilfon(hbftadces, but 
ttlfo beeaufe this phlogifton .-is .f&t In the Date of Difit con¬ 

cerning'--the detonation! of nitre.^fey' coafs, is applicable' - ^fp'' v thQ^^ihB:iu-e-how . 
treated! However, attention ropft be ^veh to ^bfhcr’i>i3pdpili' < pf thefe fab- 
lbnces, and to the : greater^hr%f$,%uihitity f '; 1 iidd'd%i^es Of cofobhftibility of 
their phlogifton. ' V -■.hr"; ’ y \ ^ 

GuXXXI. • • iDr-E W^f d?on»$Ay •♦IttB-^d^iur^fole 
firft in the diftiflation t>f (evhndjrobflancesr. Ifhujs .the «sw .Jsj/C dm 

of honey* were •ifwtdflr. honors 4 which wh^jth^'ifhbD^h^es'' -were 

t* /Y # 11 S ' 1 Al " »' * J ■ ’ '« t .'V v'-,«V v ’ A '•>;. ' / ‘'As.i.t 

difttlled. . • *- *. „y,'v . .v,< •• 

CCXXXtl. • '£$>1 A;M;-O f 1 ?iam 0 f!!ps_’ ft$me$ ■of the'Titrifiable 
kind, which are foundrurally. cryftallized, heMy:*Svrock^cTyD^.in form 
of fix-fided prifms, each extreimty of which; is t^Aina^J^ a pymfoid ailo of 

ft 

«i 


ds^he'y are 

of different .colors, par'^dlarlp'^itb^.jr Hot the grohhsD,|^'';Vffheft^.whiolf, 
and amongft, thefe, . the ^hitcfl'and%pft No 

Done is-■ harder thin'the ,diamond;t a^'.'fed^r 

.it has'all the properties of refpiires 

more fire tinti si 1 *x'■*********** mIiai* 


Afiw%w _ 7 ___ _ v __^ _ T ,_ 4 iEiiy other 

of the fijbflancc3 ofehe^amd kSuftd.*' ' 

(n) The explqfioo. dif nkre'defla|eaK^l': 




with inflammable fubftances is caufed by^aii..: hq%i| , ..... 

clailic fluid, which Is prpdticed 
nitre and thefe fubftahees. by'deflagration,.' .^oeploliibh,'.;, Af fuf- 

Tbis fluid ts net the w*«rkaf the 
fled and cortrettfid.intb air j forjUie-wat«^|f \^b 


the nitre is .only rarefied,by 'theof the,,. 3 
-deflagration, and is aftemards 
denfeJ, forming L.ie water called e^jTbs of . tranf 
■nitre. Stt Clyssu* ^.Nff RX^.iBjytt^the'. ^ 
elaftic fluid ptodueed ,hy 
'manent, and J#o 

,'M.r. 'Robins 'ifoujtfSi, 
nients, that the 

pqwder, wheo fc;s ' i£a 


a.tfiaufand 
Sse 




by 


•to that of 

.and reduced to tfie heaTof fhf t |li«>fph?r^' 

.was capable of fiiDa.tn%-a ^4%. 






Itefirft 

there-. 


24.4. times the preffure of the *&ttQ 

' , 4 , | /I a y* ‘ ji , » ,alk' ,''■■■ ‘S* . 


faidtol 


im. 


and that .the cJaftic force of theA#I wasim- " xntf$ .lboteMd Wte .their' fi»fias “altered by 
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CCXXXItl. DIAP HOR E T I C ANTIMONY, This 
white calx of antimony, made by calcining atitimony with thrice its quantity of 
nitre. See Antimoxi^,:, ■' -- 

CCXXX1V, D I G EST! Q N. £ an operation whicii*con- 

lifts in expofing bodies to a gentle heat, in proper vefTds, and during a cer¬ 
tain titne+ w 

This operation is very u&fol totfaybr the adtion jof certain fubil&nces upon 

. .a.— . _.a j,_xii.-i! ._ ‘_ n:a. j 





tartar. ''.See TjsKft&jitfc 4 /$*$***. ’ The fpiris^would i^ot To wJl 
acquire'A'^rb^r’,fcdit.' 


attrition. iDtag^d* iippesyed bn its, farface t Toon aftcr- 

' *"' Lt 1 ^ ‘ t%y ;naV6; ( it batft into t»ieces*vwhich were bi/- 


laminae or 


fame Uniform'.'texture T^lo’a^ifesr:',' ftpated; and'^theTmali fra^asent which re-*, 

find that they may be ^nhbd 'yifaeh wiorfe mained was capable of ,being crufhed into * 
eaftfy in one than bther dihidliem. fine powder by the,pre0urc of the blade of a 


... By.this heat,.rubies 

and.l.olt fame of their color, 
p^fety^' : thfjr‘ : fbri|h r and^wel^ht. • By 
{'S44iitibii-;of.',a' : ’!thifo leas, a ; farther degree of 


■—■ •* ;* y r Z \ 

plunging it in boilm H 
it with‘ a piece' o|'fgl^fs,> ^ 
quires 

.attra&Vme mbjpiBliCfri^nt) . ^ . , tA „ .... i ^ >v . . 

black rnaftic, an#jia^t«r,torqbiejiC’ Even thenTubiea* 
author of , dhe'^i^i«oi^ 1l is^'^lItdtgnhhiraa. ,! tbuld tint be made to unite,with glafs. 'By 
arc refradory In tb,e:fire,f;aha ?hayfrtg%een eXpofed to this heat, the furface 

' Nevqrthejds* fe^perimei^s hiauelbepn inhide, of.theTubics which had fufifered fufion, loft 
which prow, ^ tttjjipb •■of q%i«at' l^diiefc, apd were 

being dlffipatfed nui^hnif by. the -cbllel|^J nearly as (off as,bryftal. But their internal 

p«rts t ':^ich‘Ead not been' fufed, retained 
their ‘h^lnefs/Tweralds ib^ this heat were 

. v . % , . 7 ^ 4 I .. <r . .^rcndcr'fd'^Whit^, 'or’!brVarious colors,' and 

fortt' fiWshetr^ww 1 fredu^lw^M> were fuifed. They were 

■of its- ■lyeighti'vv$be • l ,jFwt; ;fbfmd;,|qi. ; ihlvc' loft,'^patt of their weight, and 

In th< Ief« hard »hd"|>fit«Iff. “ 

Jtri. ; 9 *.;we' ns^’f *$lfo piiadc by, 'order of 

f'on'precious ftdnes. 



femperon't 


meats f&$de.fyi: preci#i: 
the;Grafta:.0fkeor.fii"' 
log. lenayihO'^ianilfr^',, 

thirds of;’<t $MeM&€ 'iijs. . w ,. . , m~.- 0 

^h}le'fubtes, by the fam# 

thef©*' experl®en't,r , '^ V 'nttd’ : ittn| iSMpmliMMf. ®0t altered fn weif&t,. color, or 



weremore ^teredHbj 
the other predouf | 

*• Wj|P ,C^ 

waspbfervable; 
grains, thus 6 

lift its c^or/'i'OftWtj; andltimirpdh 
became of an opakc whw 

, ' A*,V «t:. ■'•' ^Vf, 


oliilb. By expofing diamonds during two 
fi^ v th«- hl.t!evdti«iaJnro- 
fips^erp obfeiryed., '.yirft,' 
a “^'''|ro^,; 1 pn : their jpdl,i 0 a« then thty\wefe\ fyBt 
V into f^ip|i|la\e% and, fjjftlyj totally diJHpated. 

, jty : 1 th%fame 'ftit* ©meraldk Were' faffed. See 
uto, t '. fflagfijitt de ' Hamkfiitrg, tefa xv-iii . 
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Digcftion is alfo ufed to foften and open certain bodies defigned to undergo 
furthe operations, or to excite in them a certain degree of fermentation, 
CCXXXV. DISTILLATION. DiftiUatkm is an operation by 
which the .fluid and-volatile principles of bodies may be feparated and collected 
With a convenient degree of hear. 

If compounds containing volatile and fixed principles be expofed to fire, the 
former being rarefied by heat will endeavor to Separate themfelves from the 
latter j and if the effort which they make for this purpofe be fuperior to the co - 
helion which they have with the fixed principles, a reparation will happen, and 
they will be difiipated in ftafce of.vapor. v . y. 

The different fixity and volatility, which the feyeral principles of almoft every 
compound bpdy have, iiur nifties: a very extenfive method of Separating and ob¬ 
taining their principles. This.chernifts effeft by diftilktion.. ■ 

Dill-illation requires an apparatus of veflels foited to thenatureof die fub- 
flances to be treated, and of the principles to be obtained. ■ *■*>,. 

. If the fubftance to be diftilkdbe very compound, very fufceptibld of alter¬ 
ation by hear, and containing veryvolatile principles* cl^^M.^ft'hdtn'iferous 
"plants, fpirituousr’liquors, ttnd othera of this nature, vefTel ninft t>e ufed 
called an alembic^ which muft alfo be provided with ..a water-bath. See 
AttMaic. ■;\y ' y\. * '• ' s • <.>'• « ' ^ \«.,o 

As in the diftiilation made with -an alembic the vapors rife vertically, and 
are condenfed in the upper part of. the Veflel called its capitalm bead^ this me¬ 
thod of dfiliation has bettn e;alw, ' afmfum. By . nwthod may be dif- 

tilled aft matters volatile enough to rife with adegneb qfheitt not exceeding that 
pf''boiling water: fuetp^re'-int' [firitmvrtM'or ■ of fiftieth tirient: and all 

fjjehtial oik. \ % . '■*. > v , > J- >«' 

When compound bodiek aire to .be diftilled, the i«©ft votetile parts of which 
require a heat fuperior to thatof fM^ngNiviiter,.. be~ 

caufe thefi* veffelr may eithd* ih .pr in a 

naked fire, and may be ft’difphfed in matter 

which it contains Ihajt bpequafiy heated:pna|| fideS. : yf ,r '■ 

The fliape of a‘retort 'H fuch, r'th*t, 

cannot iflfue but laterally through the neck* of die velkl* ''whi^/.isli’ftcfio^fmgly 
placed on one of its.Tides. This difliilation has the«ce,bcen called per tetus. 
Sec Retort. ■ , .vy .a -f '"'C 

Thisfecond method of di flailing is‘^obtain 
eflential oils, heavy acids, efpccially wxtry 

volatile fubffcancei ? as for example? thox-* 
from animal matters which Jim • . 

A th:> 4 kind of diflUiation is called .per ap¬ 
plying the -heat above the bodies Whence % 

and by this method thefi? Volatile *re:<^bJm^&cendhttp■ * vsflefpre- 

parol for* their reception.> Rbt^ tfk method 4 ,'i‘ 

abfolotely unneceflltj?y and H -•* 
We niay ea% ccMic^ivt? Wfiaf ^paflex itf. we ■■ 

rendered by a fuitabk heat fpecifk ally lightefri ait mfUbed fb tfieftatc of vapor, 
and would be difiipated,, it they were not retained., and obliged to pafs into 
". , , -■> ; h ■ .,r *:'■ .**: colder 
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colder places, where they are condenfed and become liquors, if fuch be their 
nature* or elfe they coiled in linall folid particles called flowers* and in Hus 
cafe the operation changes its name, and is called fUhiimaiion, See Suuu 


MATIGN; 

As diftillation is always performed in clofe veffels, the tpatcers which rife are 
excluded from the accefsor air* which accelerates the afcent of volatile, bodies. 
Set Aiiu ,■ • *' ' / 

Hence diftillations and fubliihations, which are* properly fpcaking, only 
evaporations in clofe yeffeb, are more difadvanjageous than evaporations in open 
air. This is an inconvenience in all cafes where diftillation may ‘ be carried on 
very faft without any accident. ; Stfch, for in fiance, b the diftillation of water 
alone. This inconvenience may be in a great meafure remedied by introducing 
into the cucurbit a current: of air by means of a ventilator, according to a me¬ 
thod propofed by an Englifh.chemift to accelerate the diftillation of fea-watcr, 
with a defign to obtain by that means frefh water from it. 

But in dtHiilations'of almoft: all other fubftances, this flownefs occaftoned by 
want of air is rather ufeful than 4 ifadvantageous», becaufe the more flowlv a 
volatile fubfthnee is Separated from a fixed fubftance, the more perfect is the 
feparaiion, For this reafon* when a diftUiatibn brequi'red to be performed ac¬ 
cording to the rules bf the art, it muftbe* fo conduced that no more heat flia.ll 
be applied to rstile the volatile body than is neceflary. This management is 
particularly necef&ry when there is not a greafcdifierence betwixt the volatility of 
^he principles of die body diftiftod. We have an evident example of this in all 
* concrete oily matters. ; When Nit intend to feparate the acid and, the oil of 
which thefe matters conflft, as thefe two principles have nearly the fame volatility, 
they rife together* and art not difuoited; fo that the compound body pafles in 
diftillation withoutfufferiog any decomposition. See Butter* Notwithuanding 
the molt careful management of moft diftillations, the volatile principles are 
l'eldom obtained perfe&ly free from the other principles of the compound * and 
therefore, to*be purified, muft be fubmitted to new diftillations, called recti¬ 


fications. ..." | ’ ■. Of ’ ■ i 

We may then eftabftftiy as genera! and eftential rules of diftillation, that no 
greater heat ought m be applied thiab HU juft neceffary toraift the fubftances to 
be diftiftecH and thaif the flownels of the deration is no lefs advantageous than 
the hurrying of it tooniuch is prejudicial. :ft 
Theft SJr .'gillie Other very ftrong reafon s. 

Such; U the jreVefidbtt of rtvfafch frequently happens in 

th^bf glsfs ob'ofeattjbekj^ iuddqnly or too ftrongly 

they 

and 
ma- 

.^ . the 

neceffity uhftbpping a final! hole made 

in the' bidl$s^^^ lafucjh diftiftations v and^hieh might be 

" - ■':V ’s&v,"|O00 v • 

* See Plate# ; where the veflels ufttl in dfllillaffons are reprefcmed. 

E e 2. * 


heated, and molt certaimy nappens wnen tne vapors rnemore quicKiy than 

which are very elaftic 

. not eaftlf fmoking nitrous and 

afiy* i&at. much of them is loft* bv 


line- adds^h&ve *i 


ccxxxvi 
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CCXXXVI. DITTANY of C R E T E. (p) 

CCXXXVII. DIVISION. By divifton we ought to understand that 
reparation which is occafioned in the parts of a body by help of mechanical 

intiruments. . 

T he mechanical divifton of bodies does indeed feparato them into fmalier, 
homogeneous, fimitar parts-, but this reparation caflnotextend to the primary 
integrant molecules of any body, and confequentty is incapable of breaking 
what is properly called their aggregation : alfo, no union is formed betwixt the 
divided and dividing bodies, in which refpedt divillpn d&ntkliy differs from 

fllutim. ' ‘ 

* Diviiion is not properly a chemical operation. It is only employed prepara¬ 
torily to facilitate other operations, and particularly fetation, Fort this purpofo 
it is very ufeful* as it encreafes the quantity of furface, and confequemly the 

points of contact of any body. v ■" ^ 

Different methods are ufed to divide bodies according to their nature* Thoie 
which are tenacious and elaltic, as horns and gbms, require $0 be $it ( rafped, 
or filed. Merab, becaufe oftfeeir •ditaili^' requirethtfereatmeitt: but 
as they al o are fufible, they may be quickly and conveniently tfdisftsd into 
grains fmall enough for moll operatjons, by pouring them, when melted, into 

water, •* , ' , f ■' 

All brittle bodies may be reduced convenientlydhto fine parts by being bruiitJl 

in a mortar with a pefHe*.w ■' Jk. , 

Very hard bodies, fuch as glafs, cryftals, .JpSea*- particularly thole of the vi* 
triSable kind, before- they are pounded, ovigtit to be pkinged when red-hot 
into water, by which they are l'plic and cracked, and rendered more eafily pul- 

verable. ' : ^ -V/ 

Bodies of this kind may alfo be bruifedor ground bf tneans ofa hard and flat 

Anne, upon which the matter is tb be v pcici^nff^%d hf^mHe^Mvd ftone, 
fo fmall as to- be held and moved upon the larger, ftone w : ith4$be /hand. The 
larger ftohe Is caHed a prrp/fjr/y, from, its being;gendtaKy of tttfticmd of front*; 
and the operation is called porphyri/ation. Ihfeiao qfpbrph^ikftjpn, a mill may 
be ufed, compofed of a hard gfe :mrllffone, moving rboifd upon ^ther .ftone of 
the fame kind, which hiuff be .fried : in the upper-frohe^ groom or chan¬ 
nel, through which the matter to.be ground p*ffes/$y this method ipbftanoe 
may be more quickly rt&me&rmfa ? Bw 

thefe mills can. bigfrrily ‘«tajrtoy»<i&r - ■blotter, as foi 

manufa&oric' of pdttery 'anti porcelain,-, 1 •' -/v? :" 

Thefe methods of mechanicallydividing : ^tended with fome prac- 
tical inconveniences * the ot th< 

dividing ihftrdmerils ire afawayi-;xS0 i*:Jthc 
,v ■'. ..v ; If-v * ; ’ : 

( A} DitVak v of Caat£.'vSixteth $8^ 

' c:f the leaves of tHtf,pUrtt,y»feld 
dram of a ftrong, arc^apcV. afifftHdl; 
which coagulates*fc,y cold,' rofi^bkng T 
phor. From an ounce of this plantNeutnan 

obtained with .water two driwths and! a fcruple ,*ww»y ««./ **»•*:- -*-"*& •• — -- 

of ex trail j and from the fame quantity,, tlkcolotof theTpintuous tiniture 
With fpirit,of wine, he obtained* dram _and 


e«j» be di 

s obferves/sha 
ies in th 


[ly miu ■ijp'i dpetiill 

r/Jratftf'-rfeas:-■ pi»vi«SAyeiitraaed th 

/-.i£'tl,*.. L-Wi. VIA. /- 
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vidcd'. This may greatly affect the operations. For inftance, inftruments of 
iron and copper ftjrnifh coloring metallic parts, and the latter metal is hurtful 
to health. Porphyry is colored by a reddifii-brown matter, which injures the 
color of cry ft al-glares, enamels, and porcelain, made with matters ground upon 
this ftone. Theie matters, therefore; mu ft be eleanfbd after their porphyrifation, 
or eWe no inftruments ought to be employed capable of injuring the intended 
operations. Thu?, for the preparation of all medicines to be taken internally, 
no copper inftruments, as mortars, peftles, ought to be ufed*, thofc made of 
iron are preferable * and* inftead of porphyries, mortars, grinding- ftones, and 
mill-ftones, made of hard ahd white ftones, ought to be employed for lub- 
ftances which are to enter into'the compofition of enatnels, cryftal-glafs, and 
porcelain, the wlutenefsofwhieh isa-moit neceflarv quality. 

CCXXXVHI. DOCIM AST I C ART. This name is given to 
the art of eflaying, by operations in fmall, the nature and quantity of metallic 
or other matters. Which may be ’Obtained , from mineral or other compound 
bodies. The mpft ffttport^nt operations of the docimaftic art are found under 
the words, Rekikino,,Ores;, Ess avs of Ores. - 

CCXXXIX. D © M E. The upper piece of furnaces, and particularly of 
portable furnaces, is called the dome. It nas the form of a hollow femifpherc 
or fmall dome. Its Rife is to form a fpace in the tipper part of the furnace,* the 
air of^whichis continually: expelled 5 by the fine j hence the current of air is confi- 
derably encreafed; which is obliged to enter by the afh-hole, to pafs tlirough 
the fire, to fupply the plape of the air driven from the dome. The form of this 
piece renders it proper to reSfefft or reverberate a part of the flame upon the 
matters which in the funpee, which has occafioned this kind of furnace to- 
be called a reverberatory furnace. See Furnace. 

CCXE. DO RON I CU M. (q) 

CCXLI. DR AGON’s BLOOD. (r) t 

CCXLlI.. D U CT I L I T Y. IXi&Uity is a property pojSefled by cer¬ 
tain fofid' b^ips; wiiich ‘confifts in their yielding to percuffion, ptefliire, and 
in receiving different forms, without, breaking. 

This property is ndtliinrg elfe than a continued adheflon of the integrant parts 
of thofe bodies which have this property,, although theft; parts change place ref- 
pedUvely to each other.. A body? therefore, cannot be duftile, excepting it? 
integfoht th*i*-while lonac of its contiguous parts are forced 

to fopiarate* others afjply tbemjielves, fa that the whole fliall be ftill one conti¬ 
nued fubftance. fz '^'*• 

(qj ^'Doaokrepk'. ' Tfom^tWh'^iiceB of it ctnits an acid vapor like that of benzoin. 

|jy>Hrat*^e fodttjstti A folution of, dragon’s blood in fplrit of 
<1 ranis 0LeXtrat9;i add from the .famequan- ,wit»e is nfed for flaming marble, to which it 
’ &aJjk*This ogives a red tinge,, which penetrates more or 

, foot is fupppled'' ."*6 deeply • 'according to die.'heat of the 

’ : .c’' '. .hfia-rbje during application, put as it breads 
, ' f" at the fame t«rue that i^finks-deep j. for fine 
irnii -'liMtjpMi in deigns; ‘the marble foonid be cold. Mr. Du 

water* j(bl6H4;injffdtit«ryitin^ to, in ,dih,..'Tay fays, that by adding pitch to this folu 
to both which ltmtora it* cj^'niynltrates'a^ed tioh, the color may be rendered deeper, 
color. By Bre it is fofiblc, mlkmmable, aiid- 

„ , . • The 

. 1 «,‘ •> <' 
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The figure of the integrant parts of du&ile bodies contributes alfo probably 
to their du&ilicy : but as' we have not any certain knowledge of the form of the 
integrant parts of any body,’we cannot explain dudility mote precifely and par¬ 
ticularly. 

Some bodies are dudile both when they .arc hot and when they are fold, and 
in all circumftances. Such are metals, and particularly gold and fib er. Other 
bodies are dudile only when they have a certain degree o'f heatjfoch as wax, 
andfubftancesof the fame kind, and glafs (s). The degrees of heat requifite to 
render thefe bodies dudile vary according, to their different natures. |n ge¬ 
neral, the heat mult be fuch as to be in a middle ftate betwixt Toiidiry and per¬ 
fect fufion or fluidity. As wax, for Inftance, tis fufible with a very .final! hear, 
it may be rendered dudile by a ftill fmaller heat j and glafs, which requires a 
muft violent heat to be perfedly fufed, cannot acquire its greatefl dudiiity 
without being made red-hot and almoft ready to fufe. Lafll^, fome bodies are 
rendered dudile by the xnterpofitiori of the parts of a fluid. Such are certain 
earths, and particularly days. When thefe earths have absorbed aTufiicient 
quantity of water to bring them intb a middle ftate,betwixt liquidity ; apd foli- 
dicy, that is, to the confiftertce of a corvfidctably firm pffte, they have then ac¬ 
quired their greateft dudiiity. Water has prechhly the fame effed upon them 
in this refped as fire has upon the other bodies mentioned. 

CCXLIII. DULC 1 FICATI O N.^Whpi cauftic and corrofive 
bodies are rendered milder by tiding combined with another fubftance, they are 
faid to be dukified. This term is moft commonly applied to the efied produced 
upon mineral acids by their onion with fpirit of wine. See Spirits ef Nitre, 
of Saj.t, W<?/Vitriol (Dul'cifIe©). 

CCXLIV. D Y I N G. The art of dying cbnfifts in ektrading from va¬ 
rious fubftances coloring particles, and ^plyiftg thiem to fluffs or other 
matters intended to be dyed, lb that they fhall adhe^e as firmly and durably as 
poffible. (t) , * >' 4 f };*. r 

(s) Laftly, other bodies, as fome kinds reive obtain dyes. Many experiments are 
of ron, namely, thofe called by Workmen * required to elucidate thefe fubjeib. 
led forty brafs, and fome other metallic al- Before we mention Mr. Hellot’s Theory 
Jays, are dudile only when cold, and are of Dying, wemiift obferVe, thatdyers enu- 
brittle when hot. Concerning the du&ifity mefatenve colors which they call, primary, 
of metals, fie Metals. from the mixtures of which the ; otfce*. colors 

it) Dyj s'o. Notwithfianding the labors are produced.. Thefe are-blue, red, yellowy 
of bieflrs. Heliot, Aftruci Du Fay, Jufticu, nut-dolor,■ audTftadk ,.■< '6#>d dfes-f re thole 
and of fome other authors, by which many which can jtffift the a&ioit of wsrter, air, and 
procefie* .for dying are afeertairied: and' of deftain iilfije and faponaceous liquors 
notwithfl .ding the attehifits of Mr. Hellot which are u<^l asi prqo£l.iof dunbflky of 
to expl 'i'! thefe proceftess,"yet the thecnVOf cdjorSu : ■ Foffdjfei\ . ^- d^ojTe-iwIileh.'cannot 
<Jysn A - i.s Jar From beingfcridwn or eftabli&cd; refift ^Weto^^tftlyccmfeeive 

.W; Jo not fuflicien tjy unddrltand the-nathife • the »£beifc jpplgEfe'dye^ 
of th’c colorific particles of dying fubftances $. eeftifittftteuiil any jftwft di|^>ed .into it 

nor the aition of the felts add Othdr matters by-the ddheftin^ofipaTt,cffdrjf'Sto ttfti fteffyind 
ufed in moft of the pro£elTe$ for datable dyes; that when the fluff haa fe«qNf ; ?flry by the 
nor the caufts of the differences iff the fe- eyaperktiem of die ’idkfer'ofitra^Coetion, it 
veral fluffs made of wool, filfc, cotton,-or may again be deptijred hy warning with wa- 
thread. with regard to their aptitude to rc- ter. of the; coloring fubftance j which be in;' 

; • ■ ■ fejublr. 
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Akhough the principles of adl the mechanical arts have a finglar dependancc 
on chemiltry, as we have endeavoured to Chewjnmany parts of this work, few 
of them are fo intimately related to this feience as the art of dying, all the ope¬ 
rations of which are fo many chemical operations^ Thefe operations mult be 
deferibed at full length to fhew all their relations to chemiltry j but thefe de- 


folublc, as itwas originally, inwater/’rnay which felts being difficultly foluhJc in water, 
eafily be waited out of the t|ye^' $ufF; but, retain firmly the coloring particles. But this 
the adtion of thofe dyes which,‘althoOgh theory 1 cannot be admitted, when we con 
once diffolved or fufpendedm Water, can- fider* that vitriolated tariar does cot ex ill 
not again, aftef they are applied to fluffs, in any of the material; ufed in feme of the 
be warned out, is not ib eafily underftoi^i. praccfies for dying, as in the toot-color rm- 
We Ihall here treat only Of thiaiiatter, fort, 9 r , terials, from which no vitriolated. etrtar chu 
* good an*}, durable .Qyes^-ofi; differentbe ,obtained, unlefs Accidentallyi till they 

colors,Stuffstb'-bay*'been'by burning feduded tc afhes, and 
be dyed of a.-r«$ 4i Wfest* polor muft be evefi then the quantity is exce-'dmjly final I; 
boiled in witter With alum and itaytar before that although common prt-s/h generally 
they are dipped into the dying deeadlions: contains fome vitriolated tartar, yet Mr. 
the red Coloring fnaterfels mhi- Heliothas pot fhewn th* pure fixed alkali it 
ntal, guttt-iacy and maddtr the yeJfbw ma- incapable of producing the fame effect; an 1 
teriajfc ■«* Atfeofa* o^er’ laftly, that vitriol»$« tartar ami tartar, «! - 

ytUaw fiawtrt. The fluffs for&ue dyes re- though they requi^ much water t > he d.f- 
qujre op prevjqus preparation* ''Thefe blue folyed, are yet foteble by, water; an J there- 
dyes are oir,'|hb;'blfef«Cuia i ' lore if the 'ycol/rtdg • particles were lixe -1 

obtained from dfaed { j/be ' Iff&VcO" and chiefiy by means ot thtfc falts, they might 
WbivbJv dilibived ha a Jisttv^^iflff fixed be Wafhcd out by a large quantity of water; 

, alkali, dr m wffh ;M Withbiil- 1^0 ad- which W&»d to be contrary to experience, 

dition of fome green vitriol- The fluffs in- We fbalf-fendit more difficult to fubftii ute 
tended to rcwwfb; a w?t afar *equir*mb pre- ; a true tftiwwyffh ** 0 *© that of Air. fici- 
vious, preparation jbut to be fpafccd v in wkrm lot. Many experiments ought to be previ- 
water. Th<M$ djje^are chiefly tisamtins ef bully madfe Nevcrthekfe we fliull obferve, 
tvaflnui Jfattisi ''iyamut*mtsi. oUerdtari, fk- that the colorificpartides triedin dying feem 
machy and jauntiers* To*thefe no feiftkor to be unfolublc in water, in fpirit of wine, 
other matter i> added* The Mask dyes, which and even in alkaline lixiviums; that their 
are inhj or deco&ions of gotflt, mixed with «dtfiufion through thtefe liquids is caufcd 
grten v/frie/, rpguire no previous preparation merely by their adhefion to certain gummy 
Qftheftuff, ■ vf ■'•*> Y„' r'-' , •' ' and refinous particles jc and that they may be 

Mr. Sellot^s Theory.of I>ying i»» that tile difehgagtd, from thofe gummy and refinous 
eolori^ ^WtifcteS'a'tb ; %M''mtb(the'>p 0 r(^ of- 'by;»applying ,a piece of fluff, to 

fluffs ‘cbicir‘-feyi aj^tplaM tan *,.\ which they have a greater adhefive power, 

tar, i*hich J he;beifeves lp','«jifii^:lrf.feibh pro-.' - wfiichfeems Jo" be the cafe of the root-co- 
cefey 1 - to-be^iwd^dbyjihbadidcif Jofe<| and blue dyesf or by applying another 

felkaline ban| of'tartatr m;4&ef>froffldf for w»C\. which they have »grcater power 

fads as the earth of alum, in 
pot-afii employeti i|r,|lttf bfirfi'‘dye^,a«d4n- • fhofeidycs where that fait is ufed together' 
the mits aw • fkMbspe fubftantCj^as fixed- pr volatile al- 

lored dyti- ■ ' ; '':feilti%pable of decompofmgalum t, or as the 

fluff ao-e’'' l»y' : ferrugidpous earth of the green vitriol In black 

' *mtf' lo Which the colorific particles of the 

terspsicb^ie the ’ galls t adhere j ; which earths are capable of 

dd«sjani ' a ^ M a gw w d k 'Wthije Mmkifa* .applyihg tbemfelvesi and of adhering to the 
tidn of ihbiptores oothjflohed hy «^cold s imd : fluffs. The reparation of thewoloring p^r- 
fucther, that thefe pores a<rolined t#ith a ta- ticks f|pm the gummy and rennous matters 
1 line cruft of vitriolated tariat^or of tajrtim i is-probably facifitated by the addition of arid 

: '»• • ' “ . * - - and 
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nils' would lead ir> too far from our object. We mud confine outfclves to ^ ew 
the mpft general principles of dying. Thefe have been already explained a 
preliminary difcourfe to the Art of Dying Silk , which is one of the diflertations 
upon the arts publidied by the Royal Academy of Sciences. We (hall here 
only make an extract of wiiat is faid there, to oblige thole readers who have not 
that collection. * . * 

Mod vegetable and many animal fubftandcs contain coloring principles which 
may be extracted and applied to other bodies: but theie coloring principles are 
not always nearly of the fame nature, and in the fame rtate j and theie diffe¬ 
rences require that different methods iliould be employed for the extraction and 
application of them. * 

Some ofthefc coloring particles re fide partly in a faponaeeous extractive fub- 
ftance, and partly in an earthy and refinous matter; When fubftances, the co¬ 
lorific panicles of which are in this ltate, are boiled in water, they- impregnate 
the water vith their color j becaufe a part of the refinous^fearchy portion is 
mixed and chfijfed in the water by means of the faponaeeous extractive prin- 

nnd neutral iaks,whnh may coagulate in fome alfo called falfe, becaufe their colors, are do 
mealurethcvegctablei>atters,andleave theco- praved by expoiure to the fun and to the air. 
lorific particles difengagid; fo that they may Thefe efteCts' cannot, I fear, be explained 
apply themfclvcs to the or to the above- without a further knowledge of colors, and 
mentioned earths. Thefe falts are alfo ufe- oft|ie aCtion of light and air upon colors, 
ful by heightening certain tolois ; all acid than has hitherto been communicated. We 
iMts and alum having the proptrty of height- here treat not of the- catifes or<changes of 
tiling the red colors of vegetables.' The me- colors, but of this application and adhefion 
talhc faituled in the fcarlet dye (waichconfifts of coloring particles. To confirm our con- 
oi a decoction of cjchineal* to which a folu- jeiluits on this fubjeCt, wc may obferve, 
tnm of tin in aqua regia, and fome tartar that wheh the coloring particles of vegetables 
‘■re added) has alfo the effect of changing and animals are diffufed in auRlkaline lixi- 
the ciimfon color of cochineal to a vivid vium, by- means ;of gummy, refinous, or 
fc urlcr; and probably has alfo the other, ef- oily‘ matters to which they adhere, they 
of alum, of affording an earth, namely may be fepurated from thefe adhefive matters 
mat of tin, to which the coloring particles % by adding alum* the acid of which unites 
may adhere, and of coagulating the vegetable with - the alkali of the lixivium $ while the 
hi- m is, fo that they Avail leave the coloring coloring particles apply themfclves to the 
p.nicies detached and fufpended in the wa- bails oreaith of the alum", now difengaged, 
mr. The .chief difference then betwixt the with which they form what are'called by 
ialfc and true dyes is, that the coloring par- painters lakes* the coloring matter of which 
ticks in the former,dyes are applied to (tuffs, is not now fofuble in water or in fpirit of 
together with fome gummy or refinous mat- wine ; a!though.thefe liquids are capable of 
ter to which they adnere, and are therefore extracting, that coloring matter from the 
liable to be wafbed out along with thefe mat- vegetable apd animal fubftances which con¬ 
tra by ar*} liquid capable of diflblving gums tain iti by the intervention, as we fuppofe, 
or refin . w hile the coloring particles of the of font© gummy or refinous matters, 
true u>: - are applied to (luffs, either alone* Tor further particulars concerning dying, 
or adhering to forne fine earth, as the earth and the chemical Jh tilery of dyingfunftances, 
of alum or of tin!; and as both th£ coloring fee Black, Blue, Crimson, Jec, and Go- 
cud the earthy particles are unfoluble in any chineal, IndiOo, Flowers, Fruit, 
liquids, to which they are moft apt fo be Leaves, See., The details of the particular 
expofed, as water, foap-fuds. See. they are precedes in this art are deferibed fully 
capable of refilling thea£Honof thefe liquid*, by Mr* Helfay in bis Treatifes on the Art 
and are therefore durable, bom - dyes are of Dying. ; - , 
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ciple. If a fluff be plunged in a decoction of fuch fubff? ine coluring par¬ 
ticles are thereby made to touch and apply them lelves to i;, and even to ad he, e 
firmly ; bcc.aule the refinous earthy coloring principle, wlKCioau- muted to the 
ft lift", and feparated from the extractive principle, is no longer ihlubie either bv* 
■water, i'oap, falts, or other a Clive matters. Sevtral fubilances ate known, tire 
coloring principles of which are in this {late. Of thole the chid' am the green 
Jhells of w allnuts, the root of the <iva!lnut-trcc, fumacb, faundrrs, b carle <•/ ufler, and 
the fhell-fifh called mu rex , l'uppofed to be the purple dye of the anrhmts. {Ex¬ 
cepting this latter fubftan'ce, which gives a fine,red, all tbe reft give a dun cok,r, 
called a root-color , but which is valuable notwichftinding its little luifcre *, beracii 
it is very ufeful as a ground upon which other blighter colors may be at.plied. 
From the nature of thefe coloring ingredients we may perceive that no pre.xi 
ration is needfary for the colors, or for the matters to be dyed. They furmih 
the fimpleft afid mdft pradicable kind of dying-, for all the operation ctumi’s 
in boiling the dying materials in water, and in dipping the (luff to be djed in 
this decoClion. 

The coloring principle of another kind of fubdance is contained in a matter 
altogether refinous, which is fo difpofed that it cannot be rendered imfoible with 
water by means of the faponaceous' extractive principle of the fame 1 lib franco. 
The principal ingredients of this .kind are indigo, which furni(hes the blue dye, 
and the flowers of cartawus , or bajlard Saffron, from, which a very beautiful :rd 
is procured. Pure water cannot extract the colors from thefe matters. The 
blue refinous part of indigo is alfo of the nature of thofe which fpirit of wire 
cannot difiblve: but as fixed alkaline falts are capable of a&ing upon all refinous 
matters, they are pfed fuccefsfully to ex trad the coloring parts of thefe ingre¬ 
dients, and to rentier them fit for dying, 

1 he coloring principles of alfnoft all the other vegetable and animal matters 
which furnifh colors for dying, and which are very numerous. a<v*of a purely 
extradive faponaceous* nature, and may consequently be eafily extradit'd by 
water alone •* but as they are folublc in water, they might eahly be walked awav 
from the fluffs to which they havc been applied^ it thde fluff, had not piwi- 
oufly been impregnated with fomc matter capable of producing Jbme clurx-e or 
tlecoinpofition on the coloring parr. 


A method has been found of fixing colors upon fluffs by different falts. 
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which the fluffs are impregnated before they are dyed. 1 he extradive color.... 
particles arc fo changed by thefe falts, that they lofe their property of being 
loluble in water, and arc even rendered capable of refilling the action of ujii’ 
and other fubftanees which are apt to ddtruy mofl colors, and are therefore 
ufed to prove the durability of thefe. 

Of all the falts which may be employed for this porpofe, alum is found to be 
the fit reft : it is therefore generally employed for ail extr.ffuvo i Mures, which 
are very numerous, the principal of which are luted <, or tvef.'-vneed, and all the 
herbs which give a yellow color, madder, vegetable, keuihs, cocbeml, 

<ivf.cd, leg-wood, and other woods and.roots ufed in dying, /.’urn is not k.e 
onlv fait which has 1 this effeft All neutral falts wirh mc-r.iliir b«ibs are wins w 
pabic of fixing the extractive colors; but tome of thefe are very dear, n•. I 
orhrrs change and fipoii the colors ; lb that alum is iblely emplmcd for 
purpole. 
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All thefe dyes cannot be equally well fixed by alum, or by the other fidts 
above-mentioned. Some of them arc only lb much fixed by alum as to refill: 
the action of water, but not of the other iubftances ufed to prove the fixity of 
colors, nor even of the air, during a long time. This latter kind of dyes are 
called fa/fc or f,mall tints , to diftinguifh diem from the more fixed dyes, called 
great or good tints. f 

Thefe differences muft proceed from the particular nature of each of the 
coloring materials : but very accurate analyfes of thefe materials, and a great 
number of new rdearches mult be made, before this obfeure fubjedl can be ex¬ 
plained. It will even appear Hill more obfeure, when we confidcr that the dif¬ 
ferent nature of the Iubftances to which the dye is applied, furprizingly affeils 
the beauty and fixity of colors. For inftance, the red color of madder, which 
is fufficiently beautiful and fixed upon wool and cotton, gives but a falfe tint 
upon thread ■, alfo cochenil, which gives a vivid and bright flame-colored red 
to wool, and even to moll animal matters, does not adhere to filk, cotton, or 
thread. In the particular details of the precedes for dying the different kinds 
of matters nuny other Angular differences may be found, which require parti¬ 
cular attentions to be explained. The molt general inference from thefe par¬ 
ticular details is, that wool and all animal matters are the moft eafily dyed; next 
to them, filk and other Iubftances, which feem to be intermediate betwixt the 
animal and the vegetable nature j and lalt of all, thread, and vegetable 
matters. 

The few fails and general principles we have advanced on the art of dying 
are fufficient to ftiew its connexion with chemiftry, and how much it may be im¬ 
proved by this feience. 


CCXLV. 
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CCXLV. T? A R T H S. Earth is one of the four fun pie fubfhncci 
called elements, or primitive principles *, bccaufe they are 
indeed the moft fimple of all tliofe which enter inco the combination of com¬ 
pound bodies. We cannot doubt, in particular, that the greateft part of the 
compounds which we can analyfe contain earth as one of their principles •, for 
after art has exhaufted all its efforts to decompofe them, a fixed and folid mat¬ 
ter always remains, upon which no change can be produced •, and this is what 
is generally called earth. It has the folidity, weight, fixity, and other principal 
properties of the mafs of folid matter which forms the globe we inhabit, called 
alfo the earth. 

Thefe general confiderations are ftifficient to convince us, that in nature a 
fubftance exifts whofe properties are different from thofe of fire, air, water \ and 
which is, like thefe other fubftances, one of the elemenrs of compound bodies. 
But a vague aflfertion like this does not fatisfy chemifts. Befides the afeertaining 
of the exigence of the different fubftances fubmitted to their examination, they 
require to know the properties of thefe fubftances in their greateft degree of purity 
and fimplicity : but they have found much difficulty and uncertainty in invefti- 
gating the effential properties of the pureft and fimpleft terreftrial element. 

Earth is not found lb pure as the other elements, fire, air, and water, 
which, though not entirely free from mixture, are however lb pure, that wc 
may certainly and eafily difeover their fundamental properties. Thefe proper¬ 
ties of each of thefe pure elements are fo well afeertained, and fo evident, that 
nobody has yet attempted to diftinguifli different kinds of fire, ait, or water, 
notwithftanding the differences which may arife from the heterogeneous Alb- 
fiances vtith which they are almoft always mixed. 

But we cannot lay the fame of earth; for a confiderable number of fubftances 
are called earths, becaufe they poffefsthe principal properties of the tc reft rid 
element: but thefe fubftances, when examined more particularly, are always 
found to differ from each other fo much in other refpeds, and to be fo diffi¬ 
cultly purifiable from heterogeneous matter, that we have not afeertained 
whether only one fimple and elementary earth, or feveral ones effentially dif¬ 
ferent, although equally fimple, exift. 

The moft general and moft probable opinion is. that as only one kind of Are, 
of air, and of water, fo only one kind of fimple elementary earth, exifts. -Al- 

F f ? chemifb 
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chemlrts chiefiy have endeavoured to discover this primary earth, not with an 
intention to ascertain its properties, hut bcc.ude they imagined that as gold is 
the pureft of rnetals, the earth of which it is parity com poled muff be alfo the 
molt pure*, they have, thcrefotc, fearcbed every where for this earth, which 
they call pure cur lb and virgin ccr.th. They have endeavored to obtain it from 
dew, rain, the air, nines of vegetables, animals, afod ievcral minerals: but it 


was impofliblc ro find it in compound bodies 


> 
f o t 


we flia.ll lee that when once 


this element mako part of a compound body, it c.umut be difengaged from the 
fubt'lances with which it has united. 

Sonr* of tin- bail phihuophical chcmifl; base father chofe to admit different 
kinds rt elementary earths, than t.o invertigare tire nature of the molt fimple and 
element?.!'-, < •! all. Becker admits three principle?, which he calls earth, namely, 
i'je xinifiii/k, the i>:j : .cw:r.abk , and the meruu'hil curtly which are known by the 
name of the i fares earths cj Becker. 

Mr. Pott, examining the principal natural earths, divides them into four 
kinds, the cvA fiai.e, the cal'arecus, the argillaceous, and the' gypfeotts earths. 
Tub able eketnift thews the efiential properties of tilde four kinds of earths, 
without affirming that they are all eqtiJIy fimple, and without even deter¬ 
mining which of them he confidcrs as molt fimple. 

As earth is an element which enters into the compofition of almoftfdl bo¬ 
dies, and which feems chiefly ro affetft their properties, it deferves an accurate 
invert igation to difeover which is the moll: fimple and elementary-of all the jub¬ 
ilances" to which the name earth has been applied, 'this fubjccl feems capable: 
of becifion by confide ring, firft, what are the efiential properties- by which 
t-arihy fubftanccs differ from ocher dements, and then by determining that earth 
to be the molt pure and fimple, which poficfiVs thele properties mbit eminently 
end dccifivdy •, for wc cannot doubt, that the propertied diftingirtfhing earthy 
matters from the other elements are the efiential and fpecific characters cJ’ thc- 
carthy element*, and alfo, that the more eminently any fubftance pdflefies thefe 

i . ’n_’ii" _• . .1* 'A.. -.-...t... .i_- .k__..... _i.___ v • 
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fiances which may rcafonably be confidered as earthy, wc fir all foorr be con¬ 
vinced, that thefe pofiefs much greater ve eight, hardnefs, fixity, and infitfiiblty, 
than any other element; for thele qualities are infenfible, or do not exill, jn 
*hc element of fire ; they are in an exceedingly firdl degree in the air, and arc 
more fcrfibte arc] confidcrahle in water*, but ate infinitely dels than in anything 
which can be cm fide red as earth, lienee we ought to conclude* that* the qua¬ 
lities above-mentioned arc the diftinguifiring and chara&enfhc efiential proper- 
ties of; . v earthy element. But thefe qualities are not fo eminently 'united in 
.;mfe fubftanccs which are confidered as earthy, as in that which is called 
pf r hemifts, vttrifiable earth . .‘We lay then, that this*"' earth is "the heavieft,. 
; ".alert, i no ft fixed, and moft infufible. -amieven the mod apgrdus of all 
. earth.., when it is very pure *, and alio that it is the moft homogeneous, the dfroft 
Umple, and elementary *carth, as wc dull prove by a more particular examina¬ 
tion of its properties, and by a companion of thefe with the piopertics of the 
'.-arihv jubilances. 
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'We call that vit> ift able earth, the integrant parts of vhieft when unrvd ihrrr 
hr i fib:; of matter or ilone?, abfokuely white anti coWS -h, mufti mote trmifp.- 
rent and hard than any other natural fubftances, and which luifeis no alteration, 
or even fulion, by the ftrongeft fire which we can apply to i::. 

Anrongft the hard Itones called vitriiiable, wc 'iidicd ka. v. jk„v v.hi.li (Iriflly 
poflefts ali the qualities we have mentioned; b ee a u ft in very k w of than trie 
vitriiiable earth is pure. Moft of dude Hones, as hard pAkk; ot cm Soa k, 
land, five-ft one, agates, quartz, rock-cr yftal, and the ilones c.iik‘d pitilou , are 
deficient in fome of the qualities required tp conftituce the pural vlinkiLvo 
errth. Some of them are opake, or only femirranfparent •, others are color, b ; 
form- are fufible by a great heat; and, JaUiy, other', although i.ruftr i..i• b-r 
tlian any ether kind of ftpnes, want tin; hilt degree of hard nek ; ail which tc 
that they are mixed with..heterogeneous lubftinccs, chief-y \ hhgrft'.e, p.e.fti 
or even earthy, of a different kind. 


The pureft of all the vitrifi able ft ones is the diamond, which is p, rival 7 
white, free from all Color or (lain, and cranfparcnc. ‘i his Hone is ailo known ro 
be the hardeft of all yds abiqlutely apyrous, that is, incapable of receiving any 
alteration by the moft violent heat. We, therefore, corifkler the matter of this 
itone as the pureft, fimpleft, and moft elementary earth that is known. The 
properties, then, of this ftone, and of the other vitrifiable ftoncs which reftnibft- 
lt, may give us notions of the properties of primary, elementary, uncharged 
earth. In this our opinion is conformable to that of the illuftrious Stahl, who 
indeed admits the three earths of Becker ; but, at the fame time, correct if; 1 
theory of this chcmift,. by declaring that, he only coniitiers the fit ft earth a. 
Becker, or vitrifiable earth, as the proper terreftrial or earthy element. 
men Bakertanttm , p. 44. No, 25. 

But before we particularly Enumerate,the properties, of this earth, we ought 
to make fome obfervatiuns on thofe hard, earthy, and iloncy matters called by 
chemifts verifiable, . * 

Out firft obftrvation fhall be concerning the name vitrifiable earth ; bemuft it 
may produce falie notions of the nature of theft Hones. 

Wc fay then, that the epithet, vitrifiabh\ is given, full, hecatife fome Honk 
of this kind are, by means of their heterogeneous mat mi p capable of fulion and 
converfion into gifts, without addition, and merely by the action of a vn y vk 
lent heat; and secondly, becauft other Itones of this kind, which arc lefts hilt oft 
than thefe now mentioned,.but which pie yet more to than hones of otbc; l.k.L, 
require for their perfect fulion and vitrification a lei's quantity of ilux, and a tft. 
degree of heat. 

In the fecond place, as all the earths and Hones called vitrili.ibk Jwv, no-, 
with (landing their imparity, mpre hardnels and aanlparc-ncy than otiiei:-, and 
are fitter to communicate theie good qualities .to gkls, they are empbped piv 
ferably to any other earths dm the competition of pals, or artificial crytki. 
Theft are the only reafons why Shi*'kind oil earth h«is been ‘...died \ i trine bft. Jim 
we ought not .fyom thence to conclude, that the earthy iuoft mce which ftm--.. 
entirely composes, them isi morciufible and mere virrifubio than os her v.a : 
entire contrary, 1 again fay, that vitriiiable cart!;, when wry jure, i-; f f .ft 
earths the leatt fufsble, and the lead; vitrifiable. I was pn.ii.nt at .1 fin** eyp- , 
meat made relatively to this fubjeftt. Some diamond powder wa.s urb.vi 'ok "=■ 
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fufficient quantity of fixed alkali to vitrify any other earthy matter, and the mix¬ 
ture cxpoi'ed to a heat fufiicicnt for the moft difficult vitrifications. After the 
operation, no glafs was.found in the crucible-, but part of the alkali had been 
diffipated by the violence of the heat, and the diamond powder did not fhew 
any figns of a beginning fufion. Thus we may confider it as an eftablifhed 
truth, that the earths and ftones called vitrifiable are dot eflentially and really fo ; 
•that the fuAbility of fome of thefe, by which property they are rendered the fitteft 
earths for vitrification, proceeds from heterogeneous matter with which they are 
mixed-, and that, in general, the whiteft, cleared:, moft tranfparent and hard- 
eft of thefe ftones are alfo the moft refractory and unfufible. See Vitrifi¬ 
cation. 

Our fecond oblervation fhall relate to the weight of vitrifiable earths. We 
have already faid, that the pureft and fimplcft of all earths ought to be alfo the 
heavieft; and accordingly we find that pure vitrifiable earth is fpecifically 
heavier than calcareous, argillaceous, gypfeous, or other earths. We are, never¬ 
theless, no Id's certain, that metals, metallic earths, and feverai kinds of fpars, 
both calcareou., and felenitic, are much heavier than the moft compact vitrifiable 
ftones: but we muft confider that thefe earthy matters are very compound 
bodies in comparifon of the purer earths. An obje&ion may be made, that if 
elementary earth be eflentially the heavieft of alt matters, then any body com¬ 
pounded of this earth and other matters ought to be lighter .than pure earth. 
This objection would be unanfwerable, if the fpecific gravity of a body was 
always equal to the fpecific gravities of the integrant and conftituent parts which 
compofe it: but as thefe parts may be lb arranged that void fpaces may be 
left betwixt them, fometimes larger, and lometimes lefs, therefore a body 
compofed of parts eflentially lighter, may yet have a greater fpecific gravity 
than another body whofe parts are eflentially heavier; and this happens in all 
metals and metallic matters. See Metals and Metallisation. Thus the gra¬ 
vity of metals and of metallic earths and ftones ought not to prevent our con- 
fult-ring the pure and elementary earthy principle as the heavieft of all natural 
jubilances. 

After thefe explanations, we may confider the properties of elementary earth 
in the pureft vitrifiable ftones, and may compare them with the properties of the 
other elements. Since of thefe elements water is the moft capable of our exa¬ 
mination, we fhall compare it with the pureft vitrifiable earth *, obferving al¬ 
ways, that we confider thefe elements in their ftate of aggregation 4 for we have 
no method by which their primary integrant parts can be known and confidcred 
feparateJy. 

If then, on one fide,‘we confider a mafs of water, abfolutely pure, expofed to 
a cold jufT- ient to form it into hard, compact,, folk! ice ; and if, on the other 
fide, we impare to this a mafs of vitrifiable earth, as a diamond, or even a very 
fin** a no clear rock-cryftal, we fhall eafily perceive that thefe two matters re- 
lerni ic perfectly each other in thdir appearance *, we fhall find that both of them 
r.u* colorlefs, inodorous, and taftelefs *, and that* their tranfparency is alike: 
therefore, if we could no further examine their properties, we muft confider 
them as being of the fame matter : but when the other properties of thefe fub- 
ftances are examined, as weight, bardnefs, fufibility, and fixity, then we fhall 
perceive differences, which indeed are only in the degrees of thefe properties 

poflt fifed 
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pofleffed by each of the two fubftances: but the difference of thtfe degrees is 
■very great. Thus the Ipecific gravity of nek-cryftal is almoft four times that 
of ice : tjieir hardnefs alfois fo different, that the earthy fubilance refills the point 
of the hardeft fteel, without being fcratched; and when flruck by flee!, elicits 
ignited fparks; while ice may be eafily cut by inftruments of fteel, and does not 
elicit fparks when (truck: their difference of fu Ability is (till more ftnfib’e, the 
ice becoming fluid by a gentle warmth, which does not ftnfibly ufleft rock- 
crvftal in any refpcfl. I lay* fenfibly ; becaufe with the lealt diminution of cold 
it is certainly fomewhat affedted, fofaras to be expanded, and conftqiu.ru ly to be 
left hard and heavy. But theft two latter affections, particularly, are lb i-unn- 
fiderable in a vitrifiable (tone with the heat necefifary to thaw ice, that probably 
it cannot be eftimated. Laftly, if we continue to examine tht fe two lubilancc. 
by a heat gradually augmented* we (hall fee the water totally diflipated in vj - 
pors, before even either.of thele fubftances has become red-hot, and the virrifi- 
able ftone lupport a heat almoft infinitely encreafed, till it is white and dar ling, 
without becoming fluid, or without ahy part of it exhaling in vapors; for it may 
be afterwards found to have-k>ft no weight .by having been expoled to this hem. 

So far we can extend our examination j for I do not believe that a pure v;- 
trifiable earth* as a diamond, can be fufecl even in the focus of the beft burn in; j. 
(peculums: but fuppofing that: a fufficient heat might be produced to procuu* 
this fulion, or that this ftone were expofed to infinitely greater heat, fuch as we 
conceive to be in the body of the fun* it would then melt, and would even lx* 
reduced to vapors, if,the heat, were Efficiently violent*, and when this heat 
(hould ceafe, it would* when it cooled, fix again* and become fuch a fubftance 
as it was before.- The- fame would happen to vitrifiable earth in theft cireum- 
ftances, which does happen to water rendered fluid, and reduced to vapor by 1 
certain heat, and which is again frozen into folk! ice when that heat is removed. 
The differences, therefore, betwixt theft two fubftances are only, as we have al¬ 
ready laid, in the degrees 5 but alio theft differences arc very confLkrable. 

From theft confiderationsan inference fee ms deducible, that the elements or 
the fimpleft fubftances which we know are efTemiaiiy only one and the fame 
matter, and only diSer from each other in the quantity and in the form of their 
primary integrant molecules, w.hich, from this dliTercrce of form and quantity, 
have a greater or dels tendency to unite together and we might be inclined to 
believe that .a certain kind of analogy or gradation exifts betwixt them : tinr*, 
for example* that earth (hould be to water, what water is to air, and what air 
is to fire, or rather to fome unknown intermediate fubilance betwixt air and 
fire *, for the difference betwixt theft two latter elements appears too greae ro 
be compared with the differences amongft the three former. But theft art* 
peculations entirely fyftematic 4 for we are very far from being capable of 
eftimating the efifentiai properties of elements fufficiently exactly, to be able to 
determine any thing prccifely and pofitively in this, refpect 

However that may be, we eanpOt doubt but that earth chiefly differs from 
the other elements by the powerful tendency which its parts have to each other, 
and by the force of their cOhefion. For its hardnels, fufibility, fixity, ami 
even its gravity, are evidently the heceflary conftquences of this principal ami 
effential property. Arid by. this property does the earthy element aft in the 
fyftem of nature. By this it is the caufc of the conftftencc of all fol d bodies 
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J< tv cl’ ires, fixes, and incorporates in Tome meafurc the other elements. 

Laftiy, as without fire the whole world would be one mafs of folid, and 
immoveable matter, fo without earth it would be a confufed heap of fogs, va- 
p"rs, a chaos of incoherent atoms, deftitute of that harmony and.equilibriutn 
which lu(lain it. 

We have already had occafion to fhew in feverajl parts of this work, that the 
general tendency of the parts of matter to each other is the grand fpring of 
the univerle 5 that by this power, all combinations, folutions, and, in a'word, 
all the movements and operations of nature are performed : and as we have 
(hewn that the earthy element poffeffes this tendency in the greateft degree, 
we ought to con fid cr earth as being in this fenfe the moft active and powerful 
of all elements. This notion is contrary to the opinions of ghemifts and phi- 
lofophers, who from not having fufficiently examined this fubjedt, and being 
deceived by the feeming inactivity of earth confidered in its ft ate of aggre¬ 
gation, have affirmed it to be an element purely paffive, and only capable of 
jmpuife from other elements. Indeed when the parts of earth are united to¬ 
gether, they appear to be, and really are, incapable of. idling upon other 
bodies, becaufe they then exhauft all their hdUon mutually upon each other. 
But the force with which they adhere together, and which renders them inca¬ 
pable of forming other unions, the extreme fiardnefs, and infolubility of a mafs 
of pure earth, ought to demonflrate to a true philofopher, that if we fuppoie 
the parts of earth fo feparated from each others that they cannot unite, and 
exhauft their action upon e^ch other, they mutt then poffefs all their force of 
tendency, wliich muft be very great, they mu ft be in a. ftate of violent effort, 
and consequently muft tend with extreme force to unite with any parts of mat¬ 
ter which may be within their reach, and to which they can apply themfqlvcs. 
Wc do not. indeed know any pure earth which is in this ftate of broken aggre¬ 
gation : but we know compounds in which the primitive integrant parts of the 
tarthy element are only combined vyith the parts of wweiy which are inca¬ 
pable of iabdying all their tendency to union. Thefe are the moft fimple 
ialir c fubftances, fuch as acids and alkalis •, and we may judge by the force 
and vet-cmencc of the aft ion of theJe folvents^how violent the action of the 
parts of earth would be, which ffiould be capable of exerting all the atfcra&ive 
ibrce which belongs to them. , . ■ ■ d 

Although the entire mafs of, pur globe be probably formedby an immenfe 
heap of elementary, Verifiable, and evep.adhiaily vitrified earth, as the illuf- 
trioin Buffon believes, wc do not find upon ifcs furffice but a veiy fmali quan¬ 
tity of ihis earth, > unaltered, and in its primary ftate. Perhaps even none of 
jtVxiili m that ftate: for, as we have obferved, the common vitrifiabie ftones, 
wliich -e chiefly formed of it, are very far from the degree of purity of 
prii» . elementary earth; and* even perfect d:i attends, y/hich^fyem of all 
-tk u. iiones to approach the neareftto this purity; ;Jeem to have been elabo- 
i <\d by the waters, if we can judge ffpm theforj^gutarly cryftallte'^i 
. Wc ihJ! not be lurprixed at the icarcity, of pure eanhy element, if .we 
f o:\sidir tint the furface of. the-earth, which alone wc are acquainted with. 
Ins k en from the beginning of the world exppfed to the cohftant aiiion of 
tire other elements; end that by uninterrupted*operations, nature, affilfed by 

■ fre, 
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fife, air, and water, has gradually difunitcd the integrant parts of elementary 
earth* and by combining them in manners and proportions infinitely various 
with parts or the other elements, has formed the numbcrlcfs compound bo¬ 
dies, which occupy a certain thicknefs near the circumference of the globe, 
probably very fmalj in compaiifon of the diameter of the earth, but very 
Urge with regard to us, whofti greateft efforts only extend to a few hundred 
feet below its furface. , 

All the portions of elementary earth, which, having been thus disunited, have 
afterwards been combined matter of, other kinds, have received 

very femible changes, the elleds of which always remain, and prevent them 
from appearing afterwards, notwithstanding future decornpofitioiv,, in their 
original purity and fimplicity. They then ailume different forms according 
to the nature of the compounds into tjjte combination of which they have 
entered. '1 hus, for 1 exithple, the earth which makes parts of cruflaceous ani¬ 
mals, or rather of their; (hells and dcales, takes the character of that earth 
which is Called cahaf&tis, and? which is capable of yonverfiun into quicklime* 
by the action of fire,..• The. earth which has entered into the compofiticm of 
plants, and evert of the bodies of animals, after having been deprived as much 
as is pofiible of the principles of thefe compounds to which it was united, 
forms all the argillaceous earths S Some of thefe .are, found which partake both 
of the calcareous and ©£ the Alliaceous properties, .and are called marie:. 
Maries have not '^etacaHtiitiircr fey ehcqlifts. They are 

cither a mixture ■ iihd, .$farthj ^ they have been fo elabo¬ 
rated by nature''^ 1 into a particular • earth, partly calca¬ 

reous, and partly argillaceous, fircli as, the earth of animal bones fecnis 
robe. . * /• -dd: *• 

As the earth winch forms fahifs and the common impure verifiable floncs 
retains more than the reft 1 the efieht'ml properties of elementary earth, notwith- 
fianding^he heterogeneous* phlogiftic, and other parts with which it is mixed * 
we cannot eafily know whether- it has once made a part of fome ve ry com¬ 
pound bodies, from the principles of which it has been more perfectly fepa- 
rated than the argillaceous andhcalcareous earths •, or whether it be the primi¬ 
tive earth, which* without haying made part of any intimate combination, 
has only been divided and conveyed by waters, and the parts of whith have 
afterwards reunited, hiding Only^ cohtraft^. difiight Union, with fome pHlo- 
giftic, metallic, add other patters, wlth;whlbh it is found mixed. This latter 
foppofition appears to me to be the mOft probable. But very extenfive re- 
fearchei 1 ,in natural hiltory and irt chemiitry are require to determine this 
queftion,- ■■ ... -- . 1 * \ j 

... I r rom what we have faid concerning the .principal kinds of earths which 
form the furface of the globe, We inay conclude, that excepting the pureft 
vitrifiable ."^jihlJted with Heterogeneous matter. By thefe 

remaining heterO|^^om' f niaf|efl' , 4lfe.; ; thC d*ffet%rt kinds of earth fperified and 
charafferiled : and-they kit^^phdfe'e aod retain their peculiar chara&cry we 
ough( to cpn<3udc :firom thence-that" thefe extraneous matters are very inti* 
imatelv unitbd, thfcftf'mixed earths, fo that they {hall 

be aflimilated to the pureft vitrifiable earth, would he a fine problem. Bur, 
probably this problem is beyond ?the power of our art. For as in general 
■ : :' 1 G g the 
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the perfed reparation of two fubftances, united together, is exceedingly diffi¬ 
cult, this difficulty muft greatly increafe, when one of the two fubftances 
to be feparated has a venp ftrong attradive power, as earth has. This is the 
true realon why we find fo fmall a portion of pure earth amongft the bodies 
within our reach j and that on the contrary, the glpbe is covered with fo great 
u quantity of earthy fubftances differing from' each* other fo much, that we 
might be inclined to believe them to be bodies effentially different. Set tbs 
articles , Earth (Calcareous), Earth (Verifiable), (u) 

CCXLVJ. EARTH (ANIMAL), (x) 

(«) In tins article the author has advanced which, when purified by ordinary methods, 
fome ingenious fpeculations, but in my opi- are as incapable of decoinpofition as dia¬ 
nion TevcraJ of his propofitions are affirmed monds are, and confcquently as well entitled 
without proof, and fome of his inferences to be eonUdered as elethcntary. 
are not con cl u five, The fqbjeCt does net Earths are divided by Mr. Pott intoviiri- 
appear to me capable of being treated fo liable, argillaceous, calcareous, and gypfe« 
decisively. Mc-ft philofophers, ancient and -ons. The author of the Dictionary follows 
modern, have enumerated, according to, their this divifton, ^ Other authors have invented 
theories, the elements of which, they oelieyed other dtyifions, and enlarge the' number of 
ail fubftances to be, conftitutod, Nevertbe- claftes,' by which their difpofitions are more 
Id's, they have not yet proved the exiftenee comprchenfive anddiftindt. 
of any one element. The impoffibifitv even Burglthpugh thefe arbitrary arrangements 
of fuch a proof appears from confidcring, of na«ttfal'f»tftances may aifift learners, yet 
that the only reafon whifchcan induce tis^to as th^T^fc all very impdrfe&* 0 |if knowledge 
bdievc that any fubflance is an element is, will he Alfq very imperfeSb, unlefs we confi. 
that we are incapable of decompofmg that der feparat&ly each fpecies. In the notes to 
fiibihnce ; and that our incapacity todecdm- this Dictionary, t therefore, the chemical pro¬ 
pole does not neccftarily imply an impo/E- perties of each fpecies, as well as of the 
hility of decompofitidn. The improbability genera and of earths, fin which are 

of the conjecture that fire, air, water, com pfehejndexlJfa$r.only fubftanpes, com-, 
earth, are the only element's, might eafily he roouly t called.;,b^t aftb ftones, fiates, 
(hewn. If wc mean by element whatever fpstr§,,,$n4 talks){halfbe mentioned a? the 
fubftancc we are incapable of deedmpoung, name*; of thefe ipee&f occur in die alphabc- 
(and this is the only precife nteaning which tidal" carder, .;y .' *' 

can be formed Of it) then many otfwSr fub- ' (*) ’E'&RTff ( A WiMAk)« • *s the earth of 

fiances are entitled to be enumerated amongft iheils of .df}iinaE, or that which is* obtained 
elements. * 1 According to this meaning the by caki^atio|i'.ior:. : '“phtrefa^i i < >n* of. animal 
number of elements will decrcafe. when fubf^ 0 ^ 8 ? Jbel/i of:;Sia 

means of decomposing fimae of thofe which /tyXwhayc tbe ^bneral nfpptrfics of calcare- 
cannot now be dedoinpo/cd are difeoveredi* .ous cartjis. .,yStfz, Earths'-(CA tCARrof;:;), 
The author bUievcs that only one kind of It differs ?frpnri y «bid mineral calcareous earths 
<hmci»ia*y earth cxifts, and he further be- in being ditfieftitly IbfMble by vitriolic acid, 
Sieves that this earth' 'is that which he and and in being left clifpdftd ,to vitrify along 
ftmrt-oth r authors call yjtr/jfiablt. But be- with of 

lidci d’-'t 'the clafs of earths called' vUr-E* fhmewhat 

habit* contains many fubftances, the proper-* nrnbje l *$ xbkined 
tic. of which aw eatpeedihgly different; ho ro$rp#s,.marine, 

; roof can be given that xbofe fubftandds -apd .vegc^bm'^wl'di^aiiii; w-ith,..dr|le.ul ; ^''by 
which arc believed 'to' be the pufcSft of ■ tlalsviabid||mtarfe n#IT bale Mentis, ’They 
dais of earths, as diamonds, are ittore finjple are faidTo be'‘ : *,mixed 

■md elementary than calcined ciddardaus with fait, metalficiglaffei, art^other fufibld 
earths, argillaceous earths, earth;" of mag- mixtures. They are therefore ufedkithe 
nejia, metallic or many other earths, i all compolition of enamels and opak« whits 

glaftes. 
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CCXLV 1 I. EARTH (ARGILLACEOUS). SeeCt ay. 
CCXLyilf. EARTH (C A L 0 A R E O U S). Chemifts have 
given this name ia general to all earths ahd ftones, which being burnt acquire 
the properties oL quicklime. 

Nature prefents jo us a cohfiderabte quantity of calcareous earths ami 
ftones, which have peculiar differences depending on their greater or left pu¬ 
rity,-but Which refemble each other by effentiai properties common to all, and 
particularly by their capacity to receive calcination. ,y 

The principal kinds of thefe earths Or ftones are, chalks, all the calcinablc 
{hell-ftones employed for building; ail marbles, calcinable ftala&ites* the ala- 
bafters and fphrs which atfe; convertible into quicklime by fire. 

Amongft thefe ftohes > a great nunaber arc evidently impure and mixed, 
particularly thofe Which are colored; Rut amongft the whiteft, we can no! 
eafily afeertain which of" the^: Obaiains the pureft earth, h eca dfe- they have not. 
been chemically compared witfh this' View. We ought certainly to confider 
thofe’ as the pureft Which poffcfs in the higheft degree the effential properties 
of calcareous earth, ^ 

All calcareous ftones are lefs hard than Verifiable ftones j none of them ftrike 
fire with fteel, and they all may be eafily cut with fteel inftruments \ feme of 
them rimy be found* Whbfe parts hairing been divided; eonveyed by waters, 
and afterwards deposed foccefliVely upon each other, -form concretions, or rather 
cryftallikdtfehs* very; )r*afey*n tranfpai'Cftt. ■ • The# tr^ti'lpa^ney however is 
■ always ■ lefs than’ that of the p#ef>!trifiabk ftorresl ■ ;■■ ; ' 

The fpecific gravity of the diflfei#c Minds of calcareous ftoifes has not been 
compared with the (pecifio gravity of the verifiable. We only know that feme 
calcareous fpars arc much heavier than the precious ftones, and, arc therefore 
called heavy /pars. But as we ate very certain that the weight of thefe bodies 
is caufed by and <mlc%equs ,v matter; this not prevent our 

^ftablifhing a is lefs heavy than vjtrifiable j 

.for," fckeeptihg t all are 1 fo; 

If any calcariep^s.j^krthror* ftohe*.be^'divided ' by trituration and, moiftened 
with Water, it abfhrbs -fiktyto ,:qpfcnt}ty of It, particularly If it be very d 17 ; 

, §" : qf,Which* haveacertain adheilonc-Oge- 

l 1 ''-* ^1**. neater; it <dib 


and it form? a kind 
ther. But 
dries and 



.pf*',". ; V 


■ J w •> , s c , ,v, -'1 a*. 

glaifes. ■ Nowrthekf$,:,yWalleieihS ; ,.4&d of OnHNr.anhhal'^^’being wdft fufibJe. 

that the earth of ; i TsJb4ft J ,«a?tN* jlSfc** Wnjf bones and 

heat;'Wk*..1* pot'..calcareous jhiit both thefe 
green i&ar * a faid to ^rendered caica- 

author *. rcm$ being differed m, acids, precipi- 

yottwef jattf'hf feted alkali fi.om, tfcofe.acids, and 

gdoecii ^beMoiftiyof afterwards Calcined. They' probably con- 

jpbrtfen'to0e pfi. faiti' fi»ne pfesginous fubftanCe, -ppm' Which 
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All acids are evidently capable of a&ing upon calcareous earth \ they attack* 
and diffblve it with more or lefs effervefcence. This action of acids upon cal¬ 
careous earths and (tones furnifhes us with an eafy method of diftinguiffaing 
them from other earth and ftony matters, winch they referable externally. 

Calcareous earth faturates all acids, and lbnnsw^hihetri different neutral falts 
with bafes of calcareous tarth, according to the kind of acid. " 

With vitriolic acid, it forms acryftaliizable fait, not .very foiuble in water, 
called Seienites. .•■' * 

With nitrous and marine acids, it forms acrid, bitter, and very deliquefeent 
fairs. They are called nitre , ibid marine falls with takareous bafes. 

With the acid of vinegar, calcareous earth terms a fait not deliquefeent, and 
fufceptible of a filky and ramofe cry {Utilization like a kind of vegetation. 
This is acetous fait with calcareous bafts if 

LafUv, with acid of tartar, this eartlv forms a ^neutral cryftaliizjable fait, a 
foiuble tartar with calcareMs bafis. This felt is much more, luluble in Water than 
pure acid of tartar. , ■ ; ■ _ # *'ff f ' - 

Calcareous earth has alfo the propCfty of decompo&ng all ammoriiacal falts, 
from which it difengages the volatile alkali, #hd unites with their acids, when 
afliftcd by ,a certain heat. , : \ . X' ■ 

Calcareous earths and ftones, being expofed to the a£Bon of fire, lofe part of 
their weight, and much of their confiftence, V^hich proceed 8 from die fire, car¬ 
rying off a confiderafele qu^itity of water enteiss into. their combination 5 

and as the laft portions Ofwater earth, a very ftrong 

heat is requifite to difiipate them j and ih this principally confifts the change 
produced upon calcareous ftones when reduced into quicklime. See Quick.- 

i.lME, ,/ , ... ' . fr / 

The moft violent fire we can make is incapable of melting and vitrifying 
calcareous earths and ftones, when they are very pure £y) j but a very remark¬ 
able thing is, that thefe fabftances,To j ^nsfyt&mrf beepme^ue 

fluxes, and facilitate the fufibri aiWj VitirJfipBdnn of. as 

lands and;clays, Thfe phenomenon* thehidden* and not 
cufily to be difeovered^T^cms todepend* oh a 

mable principle frqni which none of ‘tfagele ;ancl per¬ 

haps on feme remaining portion of w^eryftfpngly retained by 
calcareous earth, that fire cannot' cmircjfo 

The other chara&eriftic properties M .^a|^^b#f ! '?e0^th •«<««.the' dame as ..the 
properties of this • earth When 'Converted •:Hh'dll•_ refete 
and explain under the article Wfe bblferve;- that if 

we adc. to thefe the properties M' 'calcare£^^,ean'h,,:^ferb: cafejri^tfoiy wp fhall 
■ evidently fee that allthefe..j^CKp^srae^-'.^w 

depend on the intimate,Union or reertain-Vtth the 
earthy principle’ in :talcareom an .incipient 

feline combination, according tfr Stahife . iii. cal- 

f y) Mr. D'Arcet foun&jtjiat chalk,ffme- ' ' a Set 

fione, and one calcarcopi fpar, refined a ^Uml%^»d^des Sc.fur t^mch ^Unfek viM^ 
violent, long continued heat; hit that oth?r lent, efal f if" iontime,' 1 jr(>(5 4 , ;i - 

Tpars, italailites, and other calcareous fub- 


careous 
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careous earth to pais into a more comply faline ftate by a more perfect com¬ 
bination with water. - We may hence. etifily perceive, that as calcareous Clones 
in their natural ftate do not differ trom vitrifiable ftones but in being left hard, 
k-fs heavy, andleft fixed, y/hicl.v are precifely , the eflential qualities by which 
pure water differs from pure earth 5 that a?, befides the action of fire deprives 
calcareous ftones of much water, calcareous earth chiefly differs from verifiable 
earth by its union with water 1 and laftly, that as we qahnot doubt but that all 
calcareous earth has been once one of the principles of organifed animal bodies, 
we caftiftft alfo doubt* hut water, a the portion of phlogifton (z\ per¬ 
haps alfo fome remaining fjftau which are found in thefe 

earths, s*nd which diftinguilh their different kinds, are the remains of Lhe prin¬ 
ciple’s with Which th^y<m>^!Biry 5 .<*$*.'&&■,found combined,, tri thefe com¬ 
pounds# and which continue firmlyumtad with them., (a) 

CC Xbm, „E IS $,U $)., This liame is applied by 

forne chemifta , tft-i&MfftL. mfe vearth contained in, ielenites. As the 


(a) Moft, perhaps :all ealcareoq? earths Of quicklime, they may be combined with 
conoiin fuchja. p9rt,ipp / o|vphlog48ttiW , ‘as to Water# dormittg; lime-water. See \VArm 
enable them# by means or heat, to reduce fLisiE), Ara- (Fixable)# Cream of 
rottallic calxes,; efpeciallythofe of JpafLitiu! fytKjh W Q#IC|CM*«b.- In this uacom- 
biiniuth, which arc ,«a)Siy :redu®Mef hhd MtiM ftat^ they alio may be united in foroc 
evfeu in fh'inemeafnrr'th^i.6f-e4l^^'a^'- -' , ^r#-with-,fulphur» forming a kind of be- 
•By means With olcagi- 


iron. 


they acquire a i fotnfuig kinds of foaps. 

with nitrous .ac*4f' •$*.., J^ips^ogW,^,, h >aJealous, earth, -although i infuftble by 
Baldwin. > AVwrpHl*.*w$U|^^ jw»> ’Zfelkk dww. he rendered 

tioned by Mr.;Body■/WhtbB'vit'refdible by addition of fixer! 
phoric quality of calcareous earth united alkaline fajty ©fi’ borax# of iedative fait, of 
with nitrous aciA Hy faturked fhat acid fait bfW»jhft# Of nfctathCcalxefc.of gypfeous 
with fa ; Tfe" ire-' arid &tjpllat*!obsearths, ©£ fufiblefpars, and 

peatcdthi| ; ©^At*b#fir^^ to Mr. rptty of fpsfiry quartz, of 

#>im ;<&'»».► 'rtiimirKmrt ■_ ■'•ts,*-.' 'a ar>J qf fixed ammoniac. Mr. 

Table of Solutions, places cal- 
ingftthe fubfiances iticapa- 



. unite wu'p^xayte'atr# a uuyiiyutvu •/»««* vhciiivu 

wirja. 'When , forihs an unfilhble ttiafs' of quicklime. 
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earr!i of gypfum, when feparated from the vitriolic acid, does not appear to he 
different from pure calcareous earth, we refer to the articles Gypsum, Sele- 
kites, and Earth (Calcareous). 

CCL. EARTH (MfiRCURlA L;. % Mercurial' earth is a fub- 
flance, which, according to Beecher and other chemifls, enters into the compa- 
Ji lion of many bodies, particularly the metallic, together with vitrifiable earth * 
and phlogifton, which that chemift calls the inflammable earth, But the exift- 
cnce of this mercurial earth has not yet been iatisfadfcorily demonftrated. Me¬ 
tals and marine acid, of which alio Beecher luppofes the mercurial earth to be 
a conftttucnt part, do indeed-prefent fame phenomena which, may induce us 
to fufpeft that thefe fubftances contain a principle different from ali thofe which 
we know. But thefe phenomena are not fufficient to eftabltfh with certainty 
the exigence of this principle ! See what is faid on this Jubjcft under, the articles 
Acid (Marine), Mercuripication, Metals, land Metallisation. 

CCIJ. EART H (V E GET A BL E). , (b) 

CCLIJ. E A R T H '(V IT R I E 1 A B L E), The earthfo called by 
chemifls is the pureft, fimpleft, aml^moft elementary of - all known earths. As 
we have mentioned all the eflential pfapertiea'OT this earth under the general 
article Earth, we refer for thefe properties to that article. We fhall only 
oblerve here, that the (lories formed principally by the union of the parts of 
this earth, and therefore called YitrlfiapI? afe eafily diftinguifhed 

from all the others by their handheld, which if fo great, that they cannot be cut 
by Heel tools, and that they tan elicit Jparks from fteel. They have alfo 
the property of giving iparks of light when one of them is ftruck againft ano¬ 
ther ; but it is then an internal fife, apd ignited fparks aye not emitted, as 
when they are ftruck by fteel. This property of giving light by percuffion 
alfo belongs to glafs, porcelaine, and other vitrified matters# It leems to be 
a phenomenon depending on eleflricity. : „ , , : / 

(f>) Earth (Vegetable). From nu- ble than the former in nitrous and marine 
nierous experiments made hy Wallerius We acidi^ hut’is ,h$*. foluhle in vitriolic acid, 
find dint earths or afhes of Vegetables have. This earth', yftef Ifiriviation, fttll abforbs 
not all the fame, chemical properties, but moifture froin the air. It is hlfo fufible by 
moy be reduced into three kinds or chiles, fire, but not fii/eafily as the former earth, 
'Phe firll: clafs is the earth obtained by burn** and is lpfii fufibtc‘in- p roportion to -the-hard- 
ing foft, fpongy, and'farinaceous plants* It is .fitefi clefs ’of vc- 

parcly Jbiuble by vitriolic acids. It is more >getable 'WrtlTis fl»at ( which- jsobt&tttcd by 
fulibie by fire in proportion as the plant* , bnmi^|; calcareous, 

from which ii has been obtained was more and is; 'tppre< d,tf$dfi£)y'^ in prOpprtion 

nouriihing.. Thus the aflbespf rye, barley, as^he-wbifil fr§^ which it*W»s obtained was 
oats, muf’ f inland cfp,eciallythofe''of wheat., harder* 'itfias' 'beefi- obfisryed 

and rice, were eaflly fufible^ forming.'green' by manhfii&u'j^ the 

tjvnfpaion glaffe?, . This ihfio i is noVoe- hardeft wUods'4ftSli^tfie moft-'uWrttfihle glafs.' 
cafion*.d by a*-.y mixture of alkaline fall;, for Garden Which confifts chieflyof the 

1 jo fucb Cut could be obtained from the aChes earth of ■(d^y^vegetaWes,'yw«fr.;'^|o found 
of the above-mentioned gratis, by lixivia- to be fnfible by fire. ; See the Sweeiijh Memoirs 
lion. The fccond clafs of vegetable earths fir the par ijho. \ By putrefa&fcn of vege- 
is produced by burning the harder and left table (abftances, a calcarcous earth is laid 
ibctulciit plants. This earth’is more foin- to be obtaihablfe. ‘ 

Vitrifiahle 
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Verifiable earth, when pulverised into very fine parts, and rnoiifened wirli 
water, abforbs but a very fniall quantity of this liquid, and forms a pa He 
which has confiderable adhefion, but nodu&ility. _ When it is made thin by 
water, it pours like an oily or vifcid. matter : when it is of ,a thick confiHence, it 
does not preferve the form given tq it, but it finks and collapfes: it alfo dries 
very quickly and eafily. If, p« the contrary, thisfinely, ground verifiable 
matter be left at reft under water, its parts, will unite , and adhere together ib 
ftronglv, that a mats £hal| be formed almoft as. hard as'a ftone. Hence when 
vitrifiable ftoiies are ground' with'plater, the matter jimft be continually agitated 
and ftirred, and the turned without, Ipterruj.tioji ; for if they are 

left but a little At refl, they harden, and adhere 1 fo ftrcngly to the bottom of the 
mill, that the mill-fbon^.e^not Svjfhqut difficulty be again fct in motion. This 
inconvenience may;be . rfiutsh dmyiriiflted by mixing the. vitrifiable earth to be 
ground, with difieretit eafth% calcareous or argiliactou?. 

No vitdfiablc ftoneiddr;eafth : is '^iu'l?|e. ib&ny acid, unkfs its nature has been 
changed by having bfcctf intirtfh'teljf,'ttkiijed with fhme Other fubftance ; as, for 
inftance, byfulion with a loifiderit quantity of fixed dkali i but it. cannot then be 
confidered as pure vitrifiable earth, as if h^is not then the properties of that earth. 

As feme ftofies exteriaUy bumble vitrifiable ftones, and which alfo refill the 
a&ion of acid?, although they 'are not vkrifiabte,. the proof by, acids is not 
fufficient to afcertatilylhfe'flatb^yjkf.the^ v ^0 'dm proof mufl alfo be 

added thit of •hanbwi&v^lficll^'the d^Hfive. Many impure and mixed 



are united. .,, ( 

Nature prelhnts to ok many miked earths and ffqnes, or foch as are compofed 
of many kinds of different earth?, as the vitrifiable* calcareous, talky, argil¬ 
laceous, gypleous or fetenitic, and even the pyqtous or metallic. But we 
cannot enter into thefe*details, which jam the object of tnineralogy* We fhall 
obferve, that when an accurate, estaniination of thde compound bodies is required, 
the nature and proportions of the component parts may be diicovered by lub- 
mitting them fucceffiyely to the decifive proofs which we have mentioned under 
the bracks of • fcartfc*’ • and• Hones, % Which their nature 

may bb difikWe,red-aad in fidrtkuhr Jbr the vitrifiable earths 

and Jhnes r $bt ViTtfiyicaWN. 


■ it i 


' Werei bbtitlrtetJ by Jfrdmt fpidt from four 
moifl^n<;d with Wihe'x OK , .ouncesbf Worms } and from the,fame 

to prevent$9$ -fefyiti ..a • tity of thefe,;oiw? nance, fix drams, and a 
cellar in a.^tk«<n9Vth^'’veiflylr ,a^sW ftruple'ofextra£i,,.bytnc3nsdf water. Thirty- 

d^ys alrtiofi’cW'hoh^. two'dances of dried wurrh-wornw'jrielded, i>v 


liquor, Stafil fuppolW 

‘ M 1 fcto. to A/ 


sdiffifiatiOOi thi/iren ounces and,-a ha 



v ,._,.rpcaf , ;\h|a'..'Jlq«Wn<?n i ,«f wOfniV , ia.' i pyteumatic oil, and eight.-. 

jni^edWUb;4v.lh^6 fixed, atjkliji »iid,'.*ftdr ,: ^?e;, ditub, from which'were obtained,' by rah 
evaporation, .is ferto:fitooty;j$e ejyftai*' are‘‘nation and lixivia cion, art ounce ami a ti ll 
nothing rife thW-lttittW ; &sk-4irtW of ckt*a& -of fixed alkali. K maun, 

C Cl 
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ccuy. E AU DE LUCE, 
of a flrong, penetrating fmell. 


Eau de luce is a kind of volatile, liquid 


'1 hii liquor is composed ot the liquid volatile alkali made from fal ammoniac 
with quicklime, and of the rectified oil of amber, fo mixed together as to, pro- 
liiicc a white milky liquor. : ■ 

- - * 1 « • i 1 /* *•/■ l 

iO 


I'.wu. de luce 'cannot be prepared without cfertaio management *, for if the 
volatile fpirit of fal ammoniac and $e£tified oil of amber be limply mixed am 
fhool; together, a,milky liquor will ip produced, fuch as is required j but this ^. v 
i'i(appears foon when the liquor-Is,allowed to reft *, ieicher bec^uii? die v 

ii .■ , * i i-i-t* t * ■ i .I.,, :* 1 *•.. i« .. ’ -I » 


voiauie irurit ot lai ammoniac ana teetmea on or amper oe ltmpiy mixea ami 

but this color 
rolatilo 

alkali compleatly diflolves the oil 6f limber when in fmali-^isanuty^ dr becaufe 
this oil dilengages itlclf from the Volatile alkali, and float? a-part when in con- 
iidcrnble quantity. In both cafesth^ liquor becomes dearland ttaiifparent i bur, 
the milky color is required in eau de luce. „By' receipt exceiluvt 

eau, de luce maybe made. 





oil of amber, and, filtrate again j tpix as smith qf tju^folutfon with die ftrongeft 
volatile ipirit -of fa\ ammoniac, m-as when fufBciently 
iheok, lhall produce a beautiful r|f ; upph'its fyrfacc be formed a 

cream, fome more of the oily (pifif to; be added, ■ , . 

' This receipt is given >by ! ,_udition of the ^London 

Difpcnfatory. , The .receipt .igood, but is. much 

improved by theobfetvations, im^temaHici.ffjaqe bv that author. 

CCLV. EDU L-C’iQ Js;', properly fpeaking, 

the rendering fubflanqe.s;morfc;;mfl^ edbtepJ^tiancqnfifb airnoft always 

in raking acids and other falihe matter? froib fubftances tp ^^dydiey adhere ; 
»nd this is effected • by waft iqg in-inpclt .water..!’• ®4 e '' • .diaphoretic 

antimony, and of the powder algaroth, '$T off from thefe 

iubitances quite pure,/may'be’giv#^as,in|ta:ftees^bf, ; edfto^tl^ft,,.', • - 

In Pharmacy, julep?, p^ionsV: 

by adding fugar or lyrup, .. . d.h*”*•; r. k-t V « * k. 

CCLVl, EKF H;.R V E S'C'i| fCE inteftinc 

motion excited betwixt the §>#|» oftyrd bodies of, jfgfi&jbqit t qus,ture? ? .-'i«rherv’'they 
reciprocally diftolvc .each other,-; ^’fifemffc^iice*, iccomp^ied 

with babbies, vapors, frnall, jets qf 'the = • AfikiJicfe 

phenomena 'are ; ojccafioned by. .the '.akqdflt. 

dilutions. Frequently. allb eflervefeejas^• ■$$$; ’^^bnfiderable 

- - - - ■ J:L - -•*-*- - J -' by 

, ia 

are diflolved, 

to flu .juicltqcfs with yhi^h; the.Joiutiqn.-.is ■ - 

re-a<ding.upon;%achbt : her ^/\. . *?■ 

1 tic tiioft fui.fible efferveftefices are <^fcry'<ed;^^. 

* rated mineral acids with calcarebtss 'karats,' 

and qily'matters. _ ^ V;/ V v ;v,f-.w U?F '$ '[ .j.'\ • 

Qerrirralfy the- fubftaiices which cqhtain aqitdll^e . : quahi%;,qf:'^ataaii|bte 
principle are thole which in Ilii5ilar..circumftan,ecs .pi?oduqu- the ; mo!V. : heafiib 
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efiervefcing with, acids. Of all acids, the nitrous produces the greateft heat, 
when it diffblves thele bodies. : 

Thus, for inftance, the heat arifing; from a folution of calcareous earth in 
nitrous acid is not nearly fo great as that which arifcs from a folution of a 
metallic fiibftance in the famc : add, although^ tjhefe folutions are performed 
equally faffs and the heat whicjiis produced by the combination of nitrous acid 
with oils is lb great* that a flame is quickly produced* 

Formerly the word fermentation was commonly applied to elfervefcences •, but 
noW that word is confined to the’ motion which is naturally excited in animal 
and vegetable matters* and from which neW combinations amongft their prin¬ 
ciples take place. This diftin&km is veryiproper * for a Ample eficcvefcence 
is very different from a true fermentation. 1 -Sec Fermentation. 

CCLVJI. E F F' | O R E $ C E N C E. By this expreflion chemifts 
denote what happens, fb certain bodies, upon the furface of which a kind of 
meal or powder is formed. 

Effiordcence is occafioned either by decompofition or by drying. That which 
happens to Cobalt, and moft martial pyrites, is of the former kind-, and the 
effiorefcence obferved oh cryftals of marine alkali, of Glauber’s fait, of alum, 
of green and blue vitriols, and of federal other falts, is of die latter kind. 

CGLVIIf. EGG S. The eggs of hens, of birds in general, and of 
feveral other animals, are connoted of feveral diftmffc fubftanecs; 1. Of 
a ihell or external eoat, which^nhe eggs of birds has a certain hardnefs and 
conftftence, although it is brittle. The matter of this fhell is a fine, abforbent 
earth, foluble in acids *, hence if theft? eggs be fteeped in vinegar, or any other 
acid, they are rendered quite loft, becaule the acid difiuhres and takes away all 
the earth of their fhells, (d) 

The parts of this earth are bound together by afmall quantity of gelatinous 
matter. This matter becomes very fenfible by an empyreumatic animal fmell, 
and by the black colon which fhells acquire when expofed to fire. 

The Ihell of an egg is lined internally with a very'white, fine, and ftrong 
membrane. It refembles a very fine fkin, and is entirely of animal nature. 

*Thde external coverings contain the lubftance of-the egg, which is of two 
kinds $ namely* a. lymphatic, white, tranfparent, gelatinous, vifeous, and gluey 
fubftance, called the white of the egg % and another fubftance allb gelatinous, but 
almoft opake, yellow, Ids gluey and vifeous. than the white. This latter, which 
is called tbe yalk, is of a fpherical fdrm, and is furrounded by the white. To the 
yolk is"annexed'a fmafi portion of white gelatinous matter, thicker and tougher 
than the reft of the white in which the embryo is contained. 

We do not intend here to examine anatomically the ufes of thefe feveral 
parts of the eggs we will confider them tmly’.relatively to their chemical pro¬ 
perties and principles., As eggs contain the embryo of the animal, and the 
nourilhiment propen fqr it in its firft increafe, they arc proper to give as an 
example of the analysis of animal feed. /'«•’ ; , I 

.,' ■> i . •" • , * • . 1 

{J) The fljdls of csgs are not -only abr obtained by calcination of the other, parts of 
forhent, that is, foluble by. acids, but alfo the eggs, are fufible and vitrefeible by fir*, 
calcareous, or convertible into quitjditnc. Ea&th (Animal). 

The earth oT the ftftlls, apd, alfo. the earth 

u ‘ • ' Hit 


The 
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The white of an egg cannot be diffolved by adds or by fpirit of wine., This 
latter folveni, far from dividing it, on the contrary coagulates ir, by taking 
from it a great part of its water which rentiers it liquid. 

The white of an egg is foluble and miifible with water, but difficultly, 
becaule of its vifbidity. Spirit of wine poured into water which keepste diflolved 
leparates it, and precipitates it in form of a cur^ In |his refpe& ? the white of 
au egg relembles gummy, mucilaginous, and gelatinous matters: If is, in fa&, 
a matter entirely of the nature at animal jellies, but/of that kind, which are 
coagulable by heat. The white of an egg, expoied to' a Ids heat than that of 
boiling water, is coagulated, hardened, and its transparency is almoft entirely 
changed to a milky-white color. This fubftance contains no other principles- 
which arc volatile with the heat of boiling water, than - water v for if whites of 
eggs be ditrilled in a water-bath, nothing but water is obtained. While they 
lofe tiiis water, they become more and .more hard and horny; they relume their 
tranfparency, and acquire a yellow-reddifh color j fo that when they art dried as 
much as poffible, they perfectly referable horn. 

If they are to be further analyfed, they mult be put into a retort, and expofed 
to a naked fire: then fetid einpyteiutnatic oil with much volatile alkali is 
* obtained j and in the retort, when the diftillation is finilhed, a coal is left like 


that of other animal matters, from this analylis we fee chat the white of an egg 
is a perfe&ly animaliied fubftance. See Jei.ly f Amimal). 

The yolk of an egg is chiefly compofed of a gelatinous matter like the. white; 
for it alfo coagulates and hardens by heat j but it alio contains a confkkrablc 
quantity of mild fat oil, which is in fome meafure luperabundant, and not com¬ 
bined, and, in ihort, in the fame lfate as thole oils which may be obtained from 
vegetable emujfive feeds by expreflion. Thus the raw yolk of an egg when 
mixed with water is not entirely diflolved, as the white is *, but forms with it, on 
account of this oily part, a white milky liquor or emulfion. This animal 
cmullion is vulgarly called hen's milk, • 

This fuperabundant oil of the yolk of an egp may be feparated from it, like 
that of rhoft vegetable grains, by expreffipn. But to make chit operation fua- 
cefsful, the yolk of an egg ought to be deprived as much as is poffible of its 
water. For this purpofe, the eggs are to be previoufly hardened, and the yolks 
are to be f eparared, dried, and even roafted in a proper veflcl, till they become 
lbmewhat foftened by the fweating out of the oily they are then to be put Into a 
preis, and a fat, lin&uous, yellowiih, and fufikiently mild oil is procured, which 
readily fixe, nfclf in the cold. 1 his - oil has the imeH of roafted or fried eggs, 
from the drying and roafting given to the yolks before the ekpreffioru Probably 
this oil. r.right be obtained by a flower and more careful dryiag without roafting, 
and conirqpently without any change or frr.ell. , f J 

From this quantity of fuperabuhdant oil in yolks pf egg% we may pefeeive a 
remarkable refemblahce b<fcwi|tt & eggs of apinials yf^c^ble This 

oil, is found in all ieipipal.probably feaiptii '.:$p.Qii,s 

($yr$fcT.-Ett»ii£ss£pj. ... . , •; , ; 

. ' It , • « . % .JP l * g* • 4 A 9 . 4 


aliment. They art alfb employed in medicine and in the arts.; The white if an 
egg is an ingredient in collvriums and cataplaflns for difeafes of the eyes ? and 

-.both 
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both the white and yolk iii emollient and refolvcnt calaplaftns. The oil of eggs 
is foftening, relaxing, and lubricating. It is employed either finely, or formed 
into a pomatum with fat Shatters, int burns, chaps, com radians, and other 
fimilar difeales* , ‘ ; 

The White of an egg, from if? fallibility in Water, and from its coagulating 
by fire or in fpirituous liquors^ is very fucccfsfuljy employed in pharmacy, for 
many ufes of the kitchen, and for clarifythe juices of plants, whey, fugar, 
lyrups, &c. See Fixtxation^ ^ ' ' ■ V: , v 

The white of an egg ai^ne foHSis a White dnd very fhining, which 

is applied to fevftal &mds •fcf‘$0*£, 1 .and ^ Laftly, the 

yolk of an egg, frdni''a^’c^ly asid^fetd' tiartj, is a jt'Oper intermediate fubftance 
for die mixture by trh^f^tion of oiis^wi<& watery liquors, fo as to form emul 
lions. Several gobdv r&^irks are fodhd upbti this fobjeft in Mr. Beauciit*? 
Treatife on J^armacy*:, (i) : ' , . - A <. 

cclix. Eli Ee a m p A'N : e, (/)* 

CCLX. E L E M E N T S. Thole bodies are called by 'chemifts elements, 
which are fo Jimmie* ; that they^amib| by any known mfet&od be decompoied, or 
even altered* iftd' wjkibh alfO enter ak ptlndplrsi or cofcftittient parts, into the 
combination of other bodies* which sire tjhfcrefbre called compound bodies. 

The bodies in which this ubfery^.aib fire* air, water, and 

the pureft earth j for by ; 'fhe'^ft> cdhipete an&iyfet which have 

been made, nothing has been e^r ultimately produced b s ut fame one, or more, 
of thefc four fubftances, according to the nature of-the decompofed bodies. 

Thefr fubftances, althbugh 'reptlfed fiipple, may pOffibtyriOt be fo, and may 
even refult from the Onion of;f<?Vef#‘other joiore fimple fubftances: but as 
experience teaches us nothing on this fubjeft, we may without inconvenience, and 
we ought to confider, in chemiftry, fire, air, wacer', and earth, as fimple bodies i 
becaule they really aft a? fuch in all chemical operations. 1 

The elements are abb called by chemifts primary principles* See Pr incipi.es, 
Fire, Air, Water, and Earth. ’ ■ 

CCLX1. ELI CLU AT ION, (g) 

CCLX1I. ELUTRIATIQN. (b) - * 

-> ‘ . t '' .O'V; W*: > ' . 

(t) Mr. Realimur found that eggs might (g) Ei.fqeA.TioK. This is an operation 
be prefery enduring months. or years, by by which a more fufible Ribftapcc ss fepa- 
being covered with mutton fuct, or iny ratedjf*3bna one left .Audible, by means of a 
Other fat fubfiSnce ,' Whirls byfilKpj|-tip tlfo '■ vf latdn#. 'td melt the former, 
pores of the ftiell, wtduded the air* which ilf 1M nortfce latter.' Thus an allay ©f copper 
neceflary to pwtrefa^loa. V ->;»*•*«. ■ aodlead-may be 'fepaate'd'fey -applying a heat 

{/) From' whieh^alfmcl®;tii«liead*b«t'aoc the copper, 

ounces of the roots of elecampane wap* pb- {&) El, wtri avion t* an , operation per¬ 
tained* a formed by walking foil'd! , tubftauces with 

' lplSf mvMk&im jirAfo Wrdag them well together* and baf- 
lii.^ 'tily'Vpottfing-off the water, the lighter 

* • part remains fufpended in tho<s^%jfced.w’*ter, 

. remarks, that it refidas in th® exterior part that it may be thereby fepatAled' froth the 

• «ffo >.$ww*ar'part. By this operation metallic 

■ fXfWf ,. wrea ,are -cleanfed < fom.. w»rth, Juliet, and 

^W^,pbc other lighter umaetallic, partt^ds adhering 
V,0«ttequjinmyt^ojtftuTit tmi'tothem. 

: " ^ Hh 2 * CCLXIIL 
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CCLXIIT. EMERALD, (i) 

CCLXIV, EMERY, (k) 

CCLXV. E M P Y R K U M A. Empyreumi is a fmell preceding from 
burnt animal and vegetable matters, when they are expoied to a quick fire, par¬ 
ticularly in clofe vefiels. « . 

Empyreuma is the peculiar fmell of burnt oils. No; other but^oily fubftances 
Can produce it. As all vegetable and animal matters, contain oil, and as no 
other fub fiance contains it, hence the empyretmwtic fmell muft be peculiar to 
burnt animal and vegetable matters} and hence alio we may difeover oil where-r 
ever it may be by this Fmell, which is fo diftinguifhable, that it is very fenfible 
even when the quantity of oil is too final! to be difeovered by any other me¬ 
thod. If then we perceive an empyreumatic fmell when we ourn a iiibfiance 
in clofe vefiels, we may conclude that this fubftance contains oil. If, on the 
contrary, no empyreurria be perceived, we may be afiured that the lubftancc 
does not contain oil. , . „ 

CCLXVJ. EMU L S f O N. An emulfion is a watery liquor, in which 
feme oily matter is difperiedand diffufed (bill not diffolvedj, by the intervention 
©f a mucilaginous or gelatinous fubftapcc. 

The ftate of the oil in eraulfions is the caujfe why they are opake, and of a 
milky white color} for this milky appearance.is given to all tranfparent bodies 
by others that have not a very diflinct color, wfe&h they are mutually interpofcd 
and divided to a certain degree. !, , 

Neverthelefs, water and, oil flightly adhere together in eimilfions, by the 
intervention of the muftfiaginous matter; for.qil.agitetbd with water gives but a 
momentary appearance ]of an emulfion, and only during the agitation. When 
it is left to red, the oil prefently rifes to the furfaCc. , ‘i' 

All vegetable and animal fubftances containing an uncombined oil, and 
mucilage or jelly, being triturated with water, yield emulfions, 

Moft feeds and grains, all gunv-refins, gUmmy and teftnqus juices, and yolks 
of eggs, are capable of forming emulfions with water.vTiaftly, the milky juices 
of plants, milk, and the chyle of animals, ought to be corifidered as natural 
amiifions. >,* ■ 


(i) Emerald, Smaragdut, is a precious 
Hone, contained by fevml unequal fides 
and obtufe angles. Arming irregular prifms. 
Its color is 'green i With a moderately flrong 
heat it bctomes blue, but reedvers its on- 
ginal gW'u chldr When cold. By expofurc 
to coJ : > ;ed foiar heat, cmerald$ ? W*re ren¬ 
dered •. n.te and of varicus'/ccdors, and loon 
aftenvardd Were fufed, J>y which fheyMo# 
p;.rt of their weight add haVdnefih*$w Dia- 
MOWtoS. Emeralds have thb property Of 
(hiding in the dark after having been 'heated. 
They are the fourth in hafdnfefs frbim dia¬ 
monds ; neverthelefs they are fufceptible df 
imprelfion fi om a tile. * Emeralds %nay be 
imitated by adding forty-eight grains of pul- 


;ratns 
minium 

•■and ' pre- 

; :y touily v)^ij^ated, ,: 4nd by keep¬ 

ing thait mixture faffed during twenty-four 
hours.: ; . 

■ (i) EM'SJtVi - 'Sniim. Emery is a very 
• rcfra&ory portion 

of iron, if fear^' : ahd-y* .there¬ 
fore' of ni&ials^ gbyte, 

■and ’hard %f6ttsry.)ccaj- 

tain fnii&U (pecks' of gold, and* of copper. 
The mineral called by alchraiifis fmirh fiif- 
pit*tea 9 and'. .is 

with pBobability believed m be themetal now 
calledplatsna, ■ •* 
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CCLXVII. E N A M E L. Enamel is in general a vitrified matter, betwixt 
the parts of which is difperfed fpme unverified matter : hence enamel ought to 
have all the properties of gkfif excejpting transparency. .Enamels then are opake 
glafles, and their opacity and coJors proceed from the unvitrified matter which 
they contain. The unvitrtfied„matters which give opacity and various colors,to 
enamels, are almoft always metallic caixes. Receipts for making feveral kinds 
of enamel may be found' in feveral books, particularly in Neri’s Treatife on the 
Art of Making Glals, with Notes by Mcrret and Kunkcl. 

Enamels ought to be very fuiible. They are employed to color or to paint 
feveral kinds of work which are made by great heat. The white enamel is ufcd 
to cover the earthen ware called Del/, to which it gives the appearance of 
porcelain. With the other colored' enamels this Delf ware, porcelain, and 
alio the white enamel, are painted. Delf-Ware. (!) 

CCLXVII I. E N S' MARTI S, and £ N S V E NERI S. Thefo 
Latin names are given to the flowers of iron and of copper made with lid 
ammoniac,.or rather to thde two metals fublimed by this fait. See Flowers. 

and forty-eight grains of magnefia; a green 
enamel, by adding three ounces of calcined 
Copper, and grains of ft ales of iron; a 
jkmint black enamel, by adding three ounces 
of zaifre and as much magnefia, or by adding 
fix ounces of red tartar and three ounces of 
the fame magnolia j a purple enamel, by adding 
three ounces of magnolia; ayellov> enamel , by 
adding three ounces of tartar and fevonty- 
two grains of magnefia; a fca-green or bcjyl- 
colored enamel, by adding three ounces of cal¬ 
cined brafs and fixty grains of zaftfe ; and a 
violet-colored enamel, by adding two ounces of 
magnolia and forty-eight grains of calcined 
copper, Thule are rhe receipts given by 
Non, approved by Kunkcl, and now fuc- 
ccfsfully ufed. The intenhty and conti¬ 
nuance of. the heat mutt .he attended to, 
as the colors both of enamels and of ti e 
tran(parent glalfes imitating colored precious 
front's, efpecially of thole which contain 
magnefia, depend much on theft; circum- 
itances. White enamels may be cowpofed 
of other fubftanc? sbefides calx of tin. Mcrret 
proposes to fuh.fr it ute regains of antimony. 
Calcined bones, and perhaps other 'white 
earths, may be ufed for the lame purpofe. 
Mr. D’Arcct found thatgypfum mixed with 
white clay, or with day and hard {par, 
formed very beautiful enamels, -Tor haps 
feme of theft* enamels would fqrtn prvfsubJc 
glazings to that ,made with calx of tin, for 
covering thole kinds of oartfien ware which 
require, in the baking, greater heat th..n is 
i’uitable to the common enamel. 

CCi 


(/) Enamels are glaffes containing fonpe 
opake iuhftancc*, that is either unvitrifiable, 
or incapable of being vitrified with the de¬ 
gree of heat requisite for the fufion qf ordi¬ 
nary glafs. Of the latter fort are almofr all 
the enamels ufcd, they being mnftly compofed 
of glafs mixed with metallic caixes j all Which, 
not excepting the calx of tin, by moreinrenfie 
heat might be reduced to tranfparent^glafles, 
'I'he white vitreous cpmpqfttion which is the 
bafts of all enamels is prepared, according to 
Keri, by melting together a hundred parts 
of frit of calcined flints, one part of pure 
fait of tartar, and a hundred parts of a ca’x 
of lead and tin. This calx is pre; are! by 
calcining together equal parts Of tin and ieau, 
and reducing the fufiftance ft> calcined to a 
. very fine powder, by bruiftng it, palling it 
through a fieve,,foiling it i.tj water, decant¬ 
ing the water In ivhiih the finer pam are 
fufpended, evaporating the water, and drying 
the powder; andW. repeating the calcination ■ 
and fubfequent cipstafiom upon the grofler 
particles, till they become i. a**’ fine as the 
former. This; compofition when flighily 

fufed is to be. reduced> to a, .powder,, and 
formed ifito, all the,various colored enamels, 
by adding,, to tt coloflpg fubfranecs. T hus 
fey adding to fix.pounds of this Compofition, 
-forfy-uight grains of ’ihagnefie,:'* '-fine white 
Miami may bc'prvpiredts;,en:,^»>-tf>/*a emmcl, 
by adding tq.th« I'ame^quamiey'threc dunces 
»f*afF«t, arid fixty grains of esfeined copper ; 
a turqu' is ifut enamel, by adding three dunces 
of calcined copper, ninety-fix grains oJ'zaffre, 
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CCLXTX. ESSAY. Eflays are chemical operations made in final!, to 
determine the quantity of metal or oilier matter which is contained In minerals, 
or to difcover the value or purity of any mafs of gbld or fiiver. 

We fhall treat fuccefiivcly of each kind of effay. J 

CCLXX. ESSAY of ORES. Before qffays of ores can be well 
made, a preliminary knowledge of the nature df the* feveral metallic minerals 
ought to be attained. Each metal has its proper and improper pres, which have 
peculiar characters and appearances: hence perfons,, accufibmed to fee them* 
know pretty nearly, by the appearance, weight, and other obvious qualities, 
what metal is contained in a mineral. A good effay erotight to be very intel¬ 
ligent in this matter, that he may at once know what the proper operations are 
which are requifite to the effay of any given mineral. Some remarks may be 
found*on this lubjeCt under the article Ores. 

As metals are very unequally difhibuted in their ores, we fhould be apt to 
make fjlfc and deceitful effays, if we did not ule all poffible precautions that the 
proportionable quantity of metal produced by any effay Ihall be nearly the 
medium contained in the whole ore. This is effected by taking pieces of 
the mineral from the feveral veins of the mine, if there be feveral, or from 
different places of the fame vein. All thefe minerals are to be ihook together 
with their matrixes. The whole is to be well mixed together, and a convenient 
quantity of this mixture rs to betaken for the eifay. This is called the lotting 
of the ore. 

As effays, particularly the firft, ate generally made in final!, effay ers have 
very ftnall weights correfponding to the weights ufed in the great, that is, to the 
quintal or hundred poutids weight, to pounds, ounces, drams. See. The effay 
quintal and its fubdivifions vary according * to the difference of weights in 
different countries, and this occafions fbme confulion, when * thefe weights are 
to be adjufted to each other. Tables of rhefe weights are found in treatifes. 
of effaying, and particularly in that written by Schiutter, and tranflated and 
rendered more complete by Hellot, which contains all the details ueccffary for 
the fubjefh 

Tbe cuftorn is to take, for the effay quintal, a real Weight of a gfos, or dram, 
which in France is equal to *jt grains * but as the whole dram reprefents* i bo 
pounds, each grain reprefents a pound and a fraftiom of a pound j and hence 
Pome difficulty and confulion arife in making the fubdiyjifion^ A better method 
is that of Mr M&iiot, which is to Or eflay-quintal'ecjual to 

a hundred real grains, and then each gf&in represents a real $ound< This effay 
quintal is fufoaeritly exaft for ores of lcfsi#, tinpeopper/ iron, antimony, 
bifmorn, and mercury. But for ores of fiiverkiid gold another repf^fcntation is 
convenient •' for thefi* * metals, as Mri Herlldt fay^ -afo j^heraUy in fo fmaU 
quantity, that the button pr'final!’jiksce of met$l dtifclAhop 

r e accurately weighed, if a hundred rep} grains'' r ^ ; tAfs 

and the difficulty of fepararing the gpld front* p 

greater^ Thefe motives have Induced Mr Hdlbtitb ule For tifefe ores aMitioUs 
quintal fixteen times bigger, that is, equal to 1.600 real grains, which reprefent 
1600 ounfces, that is, too :1b. or quintal. Yhe*6tf!Kte beingby 
a grain, its feveral iubdiviftons mull be reprelented by franibns df § gtfaib. 
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Thus 12 grains of the fi&itious, quintal correfpond with T * r of a real grain (m) 
and this latter quantity may be accurately weighed in eflay ballances, which 
when well made, are ienfible to a much lets weight. 

When a quintal of an ore $0 foe effiiyed has been weighed, and lotted, as wc 
deferibed above, it is to, be roafted in a teft under a muffle. It is to be walked, 
if neceflary; and, in fliort, the fame operations are to be made in fmall which arc 
ufually done, in great. Additions alfo are to be made, and in proper pro-, 
portions, according to the peculiar nature of the ore. The fluxes generally 
mixed with the ore in ciTays are three, four, or five parts of black flux; one, 
two, or three parts of calcined borax ; and on’fc half of rhac quantity of decrepi¬ 
tated common fait. The snore refractory the ore is, the mere necefl'arv is the 
addition of thefe fluxes: then the whole mixture is to be fufed either in a forge, 
or in a melting or effay f&rnace. 

To make eflays. well, all poffible attention and accuracy are to be employed. 
This object cajinot, be too much .attended to; for the. lead: inaccuracy in 
weighing, or lofs of the fmalleft quantity of matter, might caufe errors, fo much 
greater, as the disproportion betwixt die weights employed and thofe reprefented 
is greater. The moft minute accuracy therefore is neceflfary in thefe opera¬ 
tions, For inftance, the eflay ballances ought to be fmall, and exceedingly jufl. 
The ore ought not to be weighed till it has been reduced to grofs powder fit for 
roafting; becaufe fomeof it is always loft in this pulverization. When the ore 
is roafted, it ought to be covered with an inverted reft; becaufe moft ores are 
apt to crackle and difperfe, when firft heated. To make tire fufion good and 
compleat, the precile degree of fire which is requifite ought to be employed ; 
and when it is finifhed, the crucible ought to be ftruck two or three times with 
lome inftrument to facilitate the dilengagemenr of the parts of the reguliis from 
the fcoria, and to occafion their defeent and union into one button of metal. 
The crucible ought not to be broken, nor its contents examined till it is perfe&ly 
cold. ,. 

Upon breaking the crucible, we may know that the fufion has been good, 
if the fcoria be neat, compauft, and equal; if it has not overflowed or penetrated 
the .crucible *, if it contain no metallic grains *, and if its furface be fmooth, and 
holfbwed in the middle. The regulus or button ought to be well collected, without 
holes, or bubbles, and to have a neat,convex furface; it is then to be feparated 
from the fcoria, well feraped and cleaned ; and, laftly, fo to be weighed. If the 
operation has been well made, its weight fliows the quantity of "metal which 
every real quintal of ore will yield in die great If the p«fc<ft fuccefs of tins 
eflay be.in. any refpe£tdoubtful, fo ought to he repeated; but the beft method 
at all times is .tQ 'makc feyerai eflays or the fame ore.. Some fmall differences arc 
always founds however well the eftays may have been glade. By taking the 
medium of the refulcs of the &yeral operations, we may approach, as nearly as 
poffible, qi: we.Qtyb* ' f ' 

-Laftly, as mbesage nor founderies eftabliihed (which cannot be 

. done without confid^rafolc expence) till the ore has been e(fayed, ten' or tjvtb** 

> .. , ■ s 
” *\ J ’ 1 % 'i;i t i. - 

,-4^,‘JTie pounds, of which a, hundred are Here fupppfed to makeja qmnfel, are ebb: 
'£af&j^tit$%. ctyjiajjps 9216 troy grains,. 
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real pounds of the ore ought to be previoufly efiayed; and efiayers ought to be 
furnifhed with neceflary furnaces ami inftruments for thefe larger eflay.?. 

We now pioceed to'give fome examples of eft ays of ores. To eflay a lead ore, 
for inttance., Uich is not very refractory, let one or more quintals of this ore be 
grofiy powdered, and mailed in a tell till no lmore fulphureous vapors be 
exhaled, and then reduced to a finer powder > it is then to be accurately mixed 
with twice its weight of black flux, a fourth part of its weight of clean filings 
of iron and of borax. Thole proportions are given by Mr. Cramer. The mix¬ 
ture is to be put into a good crucible, or rather into a tell*, it is then to be 
covered with a thieknefs of two or three fingers of decrepitated fea-fak; the 
crucible is to be clofed, and placed in a melting furnace, which is to be filled 
with unlighred charcoal, fo that the top of die crucible fhall be covered with it. 
Lighted coals are then co be thrown upon the unkiftdled eharcoal, and the 
whole is left to kindle tlowly, till the crucible be red-hot; foon dfter which a 
hilling noife proceeds from the crucible, which is occafkmed by the reduction 
of tfie lead: the fame degree of fire is to be maintained while this noife conti¬ 
nues •, and is afterwards to be fuddenly encreafed, fo as to make a perfect fiifion; 
in which date it is to be continued during a quarter of an hour; after which it 
is ro be extinguilhed ; and the operation is then finilhed. 

The filings of iron are added to the mixture, to abforb the fulphur, a certain 
quantity of which generally remains united with the lead ore, notwithftanding the 
mailing. We need not fear left this metal fiiould unite with the lead and alter 
its purity; becaufe although the fulphur fhould not hinder it, thefe two metals 
cannot be united. The refractory quality of the iron does not impede the 
fufion; for the union it forms with the fulphur renders it fo fufible, that it 
becomes itlelf a kind of flux. 

This addition of iron in the eflay of lead ores would be ufelefs, if the ores 
were fufficiently mailed, fo that no fulphur fhould remain. 

Lead ores generally contain fome filver, and fome times ,a confiderable quantity 
of it; wherefore, after the ore has been effayed, and the regulus of lead collected 
and weighed, it ought to be ceded, to difeover the quantity of filver it contains; 
‘ind a:; ioroetimes thefe lead ores contain alfo gold, the button of filver remain¬ 
ing upon the cupel ought to be eflayed by parting, to afeertain the quantity of 
gold, if there be any. 

The details for the efliiys of all other ores and minerals are too numerous to 
be infer ted in this work. They are them leaves the fubjefl of feveral books, 
which mm be canfulted. The l eft of thefe books are Cramer’s Art of Eflaying, 
(sirs T)tamaftica), and Schlutter’s Work tramlated into French by Mr. Helloc. 
We fliall find many things relating to this matter under the articles. Ores, 
$Mr v .vinc of Ores, (n) 


.AijJ The eflaying of ores is a matter of 
nun importance to chcmiftry,’to arts', and 
to the wealth of nations, that we fhall en¬ 
deavor to fupply what the author of the dic¬ 
tionary has omitted on this fubje£l, by adding 
to the feveral articles of the ores of metals the 
methods of efliqing thefe ores. ‘ Sm Ores. 
We fhall here only obferve in general, that 


the methods generally pradlifed-for eflay 
ores of imperfcdl raetals, and femimetals 
pecially, are infufficient to procure the wb h 
quantity of metal contained in ores, or tvi j 
fo. much as is obtained ip Jtl He fm el ling . f 
large quantities of ores ; and jdlat therefe 
the refult 6f cflays is not to be confiH fired 
the precife quantity contained in an ore, l> »t 

generally 
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CCLXXI. ESSAY of the VALU E of S liVE R, to cxainin 1 * 
its purity, or the quantity of alloy mixed with if. The common method eh 
examining the purity of filver, is by mixing it with a quantity of kaui propor¬ 
tionable to the quantity of im perl eft metals with which u is luppofed to be 
alloyed ; by telling this mixture ; and afterwards by weighing the remaining 
button of filvcr. The lols of weight which the lilver lulrers by cinvitation Ihews 
the quantity of imperfect metals which it contained. 

We may hence perceive, that the ell ay of lilver is nothing die than the 
refining of it by cupeliation. The only dTerence betwixt thefc two operations 
that when lilver is telled merely for the purpofe’of refining it, its value is gene¬ 
rally known ; and it. is therefore mixed with the duo proportion of lead, and 
tdted without any nccellity of attending to the lots of weight it fuRains during 
the operation ; whereas in the elfay all poRlbie methods ought to be employed to 
afeertain precilfcly this lols of weight. The firlt of thefe operations, or the m re 
refining of lilver, is made in the great, in the imelting of lilver ores, and in 
mints for making money. See Refining. 1 he fecond operation is never made 
but in Irnall; bccaufe the expences of fmall operations are ids than of grear, 
and the requifite accuracy is more eafily attended to. 'I'he kft operation is our 
prefenr lubjefl, and is to be performed in the following manner. 

Wc fuppofe, tirft, that the mafs or ingot of lilver, of which an eftay is to be 
made, con fills of twelve parts perfectly equal, and thefe twelve pans are called 
penny-weights. Thus if the ingot of lilver be an ounce weight, each of tilde 
twelve parts will be v V of an ounce; or if it be a mark, each of thefe will be 
-r * of a mark, &c. Hence if the mafs of filver be free from all allay, it is called 


filver of twelve penny-weights ; if it contains -,-V of its weight of allay, it is 
called filver of eleven penny-weights ; if fV of its weight be allay, it is called 
filver often penny-weights; and.thefe ten penny-weights or parts of pure filver 
are called fine fenny-weights. 

We ought to obfervehf re concerning thefe penny-weights, that dTayers givealfo 
the name penny-weight to a weight equal to twenty-four real grains; which latter 
real penny-weight mufl not be confounded with the former, which is only ideal 
and proportional; and fuch a confufion is the more likely to take place, as this 


generally only as an inaccurate approxima¬ 
tion to that quantity. Mr. Gellcrt aferibes 
one caufe of the want of fuccefs of thefe 
operations to the alkaline faits employed as 
fluxes to the ores, by which moft metallic 
calxes are partially ioluble, but more efpe- 
cially fo, when any of the fulphur of the ore 
remains ; which, by uniting with thefe fairs, 
forms a hepar of fuiphur, which is the moft 
powerful of all folvents. He propofes there¬ 
fore to omit the black flux, and other alka¬ 
line falls, and to add nothing to the ore but 
powder of charcoal, and fome fufible glafs. 
This method, he fays, he learned from Mr, 
Cramer, and has himfelf ufed with much 
fucceis iu the eflfe s of iron and copper : but 
finding that other imperfect metallic fub- 


ftances could not fuftain the heat neocfTary 
to effedi the fufion and vitrification of the 
unmetallic parts of the ore without being 
partly diffipated, he found it neceflary to add 
in the cflays of thtfe latter metallic matters 
fome borax, by which the fufion might be 
completed with lets heat. As we confuier 
this as a considerable improvement iu the at t 
of elktying ores, we (hali, to the articles of 
the fevcral ores, add not only the procefles 
commonly prefiribed, but a Ho thefe of Mr. 
Gellert, according to the method here men¬ 
tioned. 1 have loinetimes cliayed ores very 
fucccfijfully by this method, from which 1 
could obtain little, if any metal, by mean* 
of the black flux. Set O res. 


4dcal 
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ideal penny-weight is alfo, like the former, divided into twenty-four ideal grains, 
which are called fine grains. 

An ingot of fine filver, or fiiver of twelve penny-weights, contains then 288 
fine grains; if this ingot contains vrv part of allay, it is laid to be filver of 
eleven penny-weight and twenty-three grains; if it contains ^*-3- of allay, it is 
called filver of eleven penny-weight and twenty-rtoo grains ; if it contains v y,-» 
it is called filver of eleven penny-weight and ten grains •, and fo on. Laftly, the 
fine grain has alfo its fractions, as 4, * cf a grain. Sec. 

As dflays to difeover the value of filver are always made in fmall, efiayers 
only take a fmall portion of an ingot for the trial, and the cuftom in France is 
to take thirty-fix real grains for this purpol'e, which is eonfequently the largeft 
weight they employ, and reprelents twelve fine penny-w fights. This weight is 
fnbdivided into a fufficicnt number of other fmaller weights, which alfo reprcfcnt 
fraliens of fine penny-weights and grains. Thus eighteen real grains, which is 
half of the quantity employed, reprdent fix fine penny-weights; three real grains 
reprdent one fine penny-weight, or twenty-four fine grains; a real grain and a 
half repreVut twelve fine grains ; and -- r part of a real grain reprelents •' part 
of a fine grain, which is only part ora mats of twelve penny-weights. 

We may eafily perceive that weights fo frond, and dfay balances, ought to be 
exceedingly accurate. Thefe balances are very fmall, fufpended and incloied in a 
box the lides cf which are panes of glafs, that they may be preferved from 
duff, and that their motion may not be aifedted by agitated air, fo as to diibrder 
their adtion. 

When an efiay of a mafs or ingot of filver is to be made, the cuftom is to. 
make a double eflay. For this purpofe, two fictitious femi-marks, each of 
which may be equal to thirty-fix real grams, are to be cut from the ingot. Thefe 
two portions of filver ought to be weighed very exactly ; and they ought a’lb 
to have been taken from eppofite Tides of the iigot. 

3 Vi Ions aecuftomed T r > rhile operations know pretty m*arly the value of filver 
merely by the look of the ingot, and ftili better by rubbing it on a touchftone. 
By the judgment they form of the purity of the ingot, they regulate the quantity 
of lead which is to be 9 tided to it, as this quantity mull be always proportionable- 
ro tlie quantity of imperfect metal mixed with the filver. 

Nevertheless, this proportion of lead to the alloy has not been precifely de¬ 
termined. Authors who treat of this fiibjcdt differ much. 1 hey who direct 
the largeft quantity of lead fuy, that thereby the alloy is more certainly deftroyed 
and others who dircdl a fmall quantity of lead pretend, that no more of that- 
metal ought to be ufed than is abfolutely neceflary, becauie it carries off with 
it always fome por:ion of filver. Every efiayer ufes his own particular method 
of pr , ceding, to which he is attached. 

T<; afcerain thefe doubtful points, three chemifts of the Academy of Sciences 
at Barb, Mcfirs. Ilellot, Tibet, and .Matquer, were appointed by the French 
Government. They were dlre&ed to afeertrfin every thing concerning the effay 
of gold and of filvtr by authenticated experiments, made under the infpedtion 
of a nfinifter whofe fuperior knowledge is equal to his defire of public good, 
and in prefence of the officers of the mint. 

It appeared that the beft proportions were, to add from two to three parts of 
lead to one part of filver of eleven penny-weights, and twenty-three grains 

value, 
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value, that is, which contains - s J- r of alloy ; from four to fix parts of lead to one 
part of filver of eleven penny-weight, twelve grains value, or which contains 
-A of alloy, which is nearly the value of filver employed for plate 5 from fix to 
eight parts to one part of filver of eleven penny-weight, which contains A of 
alloy, fuch as that of filver coin ; and fo on in proportion. (0) 

Two cupels of equal fize and weight are to be chofen. The cuflom is to ufc 
cupels of fuch a fize that their weight fhall be equal to that of one half of the lead 
employed in the efl'iy \ bccaufe luch cupels have been found capable of imbibing 
all the litharge formed during the operation. Thefe cupels are to b: placed to¬ 
gether under a muffle in an effay-furnacc. The fire is to be kindled, anti the cupels 
to be made red-hot, and to be kept foduring half an hour at leaft before any metal 
be put into them. This precaution is necefiary to dry and calcine them per¬ 
fectly ; becaufe tf they contained any moifi.ure or inflammable matter, an ebul¬ 
lition and effervefcence would be occafioned in the efiay. When the cupels arc 
heated fo as to become almofl white, the lead is to be put into them •, the fire is 
to be encreafed, which is done by opening the door of the afh-hole fo as to 
admit air, till the lead becomes red, fmoking, and, is agitated by a motion of 
its parts called its circulation , and till its furface becomes fmooth and clear. 

Then the filver previoufiy beat into fmall plates, for its eafierfufion, is to be 
put into the cupels ; the fire is to be continued, and even encreafed, by putting 
hot coals at the mouth of the muffle, till the filver fhall have entered the lead, 
that is, till it have melted and mixed with the lead. When the melted matter 
circulates well, the heat is to be diminifhed by taking away, partly or entirely, 
the coals put at the mouth of the muffle, and by clofing more or lefs the doors 
of the furnace. 

The heat ought to be regulated fo, that the efiays in the cupels fhall have 
furfaces fenfibly convex, and fhall appear ardent, while-the cupels are lefs red * 
that the fmoke fhall rife almofl to the roof of the muffle *, that undulations fhall 
be made in all dire&iorts upon the furfaces of the efiays, which are called circu¬ 
lations s that their middles fhall be fmooth and furrounded with a fmall circle of 
- litharge, which is continually imbibed by the cupels. 

The efiays are to be kept in this ftate till the operation is finifhed, that is, 
till the lead and alloy have foaked into the cupel i and the furfaces of the 
buttons of filver being no longer covered with a pellicle of litharge, become 


(0) The imperfect metals are deftru&ible 
by fcorification with lead j but when they 
are allayed with .filver or gold, a larger 
quantity of lead is required to produce the 
fcorification of any given quantity of imper¬ 
fect-metals, than when they are not allayed 
and defended from the aCtion of the lead and 
fire by mixture with the perfect metals. 
And further, the quantity of lead requifite 
for this purpofe muu be encreafed, when the 
quantity of filver or gold, with which the 
given quantity of imperfect metal is allayed, 
w encreafed. Thus, fox inftanee, an ounce 


©f pure copper may be confirmed by fix teen 
ounces of lead. But if an ounce of copper 
be allayed with eight ounces of filver, about 
fix times the above quantity of lead, or 
ninety-fix ounces, will be required lodeftroy 
the ounce of copper j and if the ounce of 
copper y.t mixed with thirty-fix times its 
weight of filver, its fcorification will require 
jail ounces of lead. The quantity of lead 
muft be ftill further encreafed for another 
reafon, namely, that almofl all lead, as 
Cramer fays, contains fo me portion of cop¬ 
per, 
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fuddenly bright and Ihining, and arc then faid to lighten. If the operation has 
been well conduced, the two eflays ought to become bright nearly at the fame 
time. When the filver has been by this operation well refined, we may lee, 
immediately after it has brightened, the lurface of the filver covered with 
rainbow colors, which quickly undulate and qrofs each other, and then the 
buttons become fixed or i'olid. 

The management of the fire is an important article in eflays. For if the 
heat be too great, the lead is fcorified and imbibed ,by the cupel fo quickly, 
that it has not fufficicnt time tofeorify and carry along with it all the alloy •, and 
if the heat be too little, the litharge is gathered upon the lurface, and does 
not penetrate the cupel. The efiayers fay then that the efiay is choakcd or 
drowned. In this cafe the efiay does not advance, becaufe the litharge covering 
the furface of the metal defends it from the contact of air, which is abfolutely 
necefiary for the calcination of metals. See Calcination and Combus¬ 
tion. 

We have above related the marks of a fuccefsful efiay. The heat may be 
known to be too great, from the convexity of the furface of the melted metal ; 
from a too ftrong circulation ; from the too vivid appearance of the cupel, 16 
that the colors given to it by the litharge cannot be diftinguifhed ; and ialtly, 
by the fmoke nfing up to the roof of the muffle, or not being at all vifible, 
from its being lo ardent and red-hot as not to be diftinguifhable. In this 
cale the heat muft be diminilhed by {hutting the door of the alh-hole: Some 
efiayers, for this purpofe, put round the cupels fmall, oblong, cold pieces of 
baked clay, which they call injlruments. 

If on the contrary, the melted metal have a furface not very fpherical, rela¬ 
tively to its extent ; if the cupel appear dark colored, and the fmoke of 
the efiay do only creep upon the furface; if the circulation be too weak, and 
the icoria which appears like bright drops have but a dull motion, and are 
not foaked into the cupel •, we may be aflured that* the heat is too weak; 
much more may we be aflured of it when the metal fixes, as the efiayers call 
it. In this cafe, the fire ought to be encreafed by opening the door of the 
a Hi-hole, and by placing large burning coals at the mouth of the muffle, or 
even by laying them acrofs upon the cupels. 

As loon as the lead is put into the cupels, the fire is to be encreafed, becaufe 
they are then cooled by the cold metal, and the lead ought to be quickly melted, 
to prevent its calx from colled!’ng upon its furface in too great quantity be¬ 
fore it be formed into litharge» which it would do, and be difficultly fufcd, if 
the heat were too weak. 

V‘ hen the filver is added to the lead, the heat muft be ftill encreafed, not 
on'.; becaufe the filver cools the mafs, but becaufe it is lefs fufible than lead. 
And as all thefe effects ought to be produced as quickly as poflible, more heat 
is at length given than ought to be continued ; and therefore, when the filver 
has entered the lead, the heat is to be diminilhed till it becomes of a due inten- 
fity for the operation. 

During the operation the heat ought gradually to be augmented to the end 
of it, both becaufe the metallic mixture becomes lefs fufible as the quantity 
«f lead diminiflxs, and alio becaufe the lead is more difficultly fcorifiable, as it 

is 
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is united with a lafger proportion of filver. Hence the eflay s muft be rendered 
very hot before they brighten. 

When the operation is finiihed, the cupels are left in the fame heat during 
fome feconds, to give time to the lalt portions of litharge to ' be entirely ab- 
forbed j bccaufe if any of it remained under the buttons of filver, it would 
flick to them The fire is then allowed to exringuilh, and the cupels to cool 
gradually, till the buttons have entirely fixed, particularly if they be pretty 
large \ becaufe if they cool too quickly, their furfaces fix and c.ontra£V before 
the internal mafs, which is thereby fo ftrongly camprdTed as to burft through 
the external fblid coat and form vegetations, or even to be entirely detached 
from the reft of the mafs and diflipated. This is called the vegetation of the 
button. It ought to be carefully prevented, becaufe fmall bits of filver are 
ibmetimes thrown out of the cupel, 

Laftly, when the buttons are thoroughly fixed, they are to be difengaged 
from the cupels by a fmall iron utenfil while they are yet hot, orherwiie they 
could not be difengaged clean and free from part of the cupels which ftrongly 
adhere to them when the heat is much diminilhed. 

Nothing then remains to compleat the eflay 'but to weigh the buttons. 
The diminution of weight which they have fullained by cupellation will ftiow 
the purity or value of the ingot of filver. 

We ought to obferve, that as almoft all lead naturally contains filver, and that 
after cupellation this filver is mixed with the filver of the ingot in the buiton 
of the eflay ; before we employ any lead in this operation, we ought to know 
how much filver it contains, that we may fubtradt this quantity from the weight 
of the button, when we compute the finenefs of the filver of the ingot eflayeJ, 
For this purpofe eflayers generally cupel a certain quantity of their lead feparately, 
and weigh accurately the button of filver it yields : or, at the fame time when 
they eflay filver, they put into a third cupel, in the muffle, a quantity of lead 
equal to that employed in both their effays ; and when the operation is 
finiihed, and the buttons are to be weighed, they throw the fmall button 
produced from the lead alone into the fcale which contains the weights •, and as 
this exactly counterpoifes the frnall portion of filver which the eflay buttons 
have received from the lead employed in the cupellation, the weights will fhew 
precifely the quantity of filver contained in the ingot, and thus the trouble of 
calculating is prevented. The fmall button of filver procured from the cupcl- 
lation of lead alone is called the witnefi. Bur to prevent this trouble, eflayers 
generally employ lead which contains no filver, fuch as that from Willaeh in 
Carinthia, which is therefore procured by eflayers. 

In the fecond place we lhall oblerve, that a certain quantity of filver always 
pafles into the cupel, as refiners in the great have long obferved, and whuh 
happens alio in cflaying fmall quantities. The quantity of filver thus abforbed, 
varies according to the quantity of the lead employed, and the matter and 
form of the cupels * all which objects will undoubtedly be determined by the 
above- mentioned chemifts. 

The cupellation which we have now deftribed is ex.uilly the fame for effays, 
by« which the produce of a filver ore, or of an ore of another metal containing 
filver, is determined. But as thefe ores contain frequently gold, and fometirncs 
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in cor.lidcrable quantity, when thcfe effays are made, the buttons of filver ob¬ 
tained by the efiliys ought to be fubjuffed to the operation called parting. Set 
Silver, Reusing, buimACE (Essav), Muffle, and Cupel. 

CCLXX 1 I. ESSAY of the VALUE of GOLD. The fifti- 
f011s weights ufed to determine, the purity of gold, and to effay this metal, 
are different from thofe of filver. See the preceding article. A mai's of gold 
perfectly pure, or which contains no alloy, is ideally divided into 24 part?, 
called carats •, this pure gold is therefore called gold of .24 carats. If the mats 
or ingot contain - 5 -+ part of its weight of alloy, the gold is then of 23 carats •„ 
and if it contains f-- or - V of alloy, it is gold of 22 carats. Sec. Hence we 
fee that the carat of gold is only a relative and proportional weight, fo that 
the real weight of the carat varies according to the total weight of the mafs 
of gold to be examined. If this mafs of go d weighs a mark, the real weight 
of the carat will be of eight ounces, which is equal to a mark. If the mafs 
weigh an ounce, the carat will be P art °f an ounce, or 24 grains. If it is 
only a penny-weight or 24 grains, the real weight of a carat will be one grain, 
and ib on. 

For greater accuracy, the carat of gold is divided into 32 parts, which are 
relative and proportional weights, as the carat itfelf is. Thus of a carat 
of gold is T ~ of f , or the - T ' v of any mals of gold; and the gold which con¬ 
tains a* alloy equal to the r ’ vr part of the whole mafs is called gold of 23 
carats and 41 - J gold which contains 1 of alloy is gold of 23 carats and 
1 f ; and fo on. 

The real weight now generally ufed in the operation tor determining the 
purity of gold, is fix grains. This weight then reprefents 24 carats. The 
half of this weight, or three real grains, reprefents 12 carats. According to this 
progrefiion, we hi all find that of a real grain reprefents one carat, and the 
vi-Y parts of a grain reprefents the T \ of a carat, or the T | T part of a mafs of 
gold to be effayed. • 

As thefe weights are exceedingly fmall, fome effayers employ a weight of 12 
grains, which muff be very convenient. 

When a mafs or ingot of gold is to be effayed, fix grains are to be cut off, 
and exactly weighed: alfo 18 grains of fine filver are to be weighed. Thele 
two metals are to be cupelled together with about ten times as much lead as 
the weight of the gold. This cupellation is conduced precifely like that of 
the effay to determine the purity of filver, excepting that the heat muff be 
railed a little more towards the end of the operation when the effay is going 
to brighten, 1 hen the gold is freed from all alloy but filver. If the quan¬ 
tity of copper or other alloy deftrudible by cupellation be required to be known, 
the rein,fuing button is accurately weighed. The diminution of weight from 
the ftim of the weights of the gold and of the filver determines the quantity 
of thh alloy. 

i he button containing gold and filver is then to be flattened upon a poliihed 
piece of fieel, and care muff be taken to anneal it from time to time, to pre¬ 
vent its fplitting and cracking. By this method it is reduced to a thin plate, 
which is to be rolled up, in order to be parted by aqua fortis. See the word 
Parting. The diminution found after the parting from the original weight 



E T H 


H 7 

of the gold efiayed, Ihcws the whole quantity of alloy ccnta ! ned i.r that 
gold. 

The eflay for determining the purity of gold is then made by two opera¬ 
tions : the firft, which is cupellation, deprives it of all its impeded metals - } 
and the fecond, whicl^is parting, feparates all the filver from it. By antimony 
nlfo gold may be purified, which is a kind of dry parting. By this fingle 
operation, all the imperfed metals, and filver with which gold is allayed, are fe- 
parated. Purification of Gold by Antimony. See alfo Gold, Silver, 
Refining,. Essay to determine the Purity of Silver. 

CC LXXIII. ESSENCES, Eflential oils are fometimes called offences. 
Thus we lay, eflence of cinnamon, of turpentine, &c. to .denote thcellemial oils 
of thefe fubllances. Sec Oils (Essential). 

CCLXXIV. ETHE R. Ether is a white, tranfparent liquor, of a pe¬ 
culiar and penetrating fmell. Either is very volatile : it may be entirely dillilled 
without leaving any refiduum, or fullering any decompolition or alteration. It 
is more volatile and iijflammable than rectified fpirit of wine. Its flame refem- 
bles the flame of fpirit of wine ; but it is fcnfibly much greater, whiter, and 
more luminous. It is alfo accompanied with a flight fmoke or foot, which fpi¬ 
rit of wine is not. 

Ether does not mix with water,, as fpirit of wine does, in all proportions % 
but ten parts of water are required to diifolve one part of ether. This liquor 
has alfo a power of acting upon all oily and fat fubllances. 

From thefe eflential properties ether appears to be a fubdance exaflly inter¬ 
mediate betwixt ardent fpirits and oils, as hits been proved in the elements of 
chemifiry. See Spirit (Ardent),, and OrL. 

Ether has been but lately known by c hem ids. From certain palfages indeed 
of fome old chemical books, wc. may infer that ether was not entirely unknown- 
to their authors *, but they have not mentioned it diftindly, nor have they fuf- 
ficiently deferibed its properties, or the manner of making it: wherefore no 
attention was given to it, till the curiofity of chcmills was excited by a pub¬ 
lication in the Philofophical Tranfadions for the year 1730, by a German who 
calls himfelf Frobenius, (which however is fuppoled to be a feigned name) 
in which he relates th.o experiments he had made on that liquor, to which he 
fir ft gave the name ether. Since that time, many chcmills have made experi¬ 
ments on this matter. At firft they made ether difficultly and in fuiall quan¬ 
tities, and at. length abundantly and eafily *, particularly fince Mr. HelloE 
communicated to feveral artifts a procefs which he received from a foreign 
chemift. This procefs has been printed in the Encyclopedia, with confent ot 
M r. Hellot., 

Since that time, Mr. Beaume has operated more than any other chemift on 
ether. He has publilhed the details of his experiments and refcarches, not 
only upon ether, but upon all the other fubllances produced from a combi¬ 
nation of fpirit of wine with vitriolic acid. This forms the completdl treat ik on 
this fubjed which has hitherto been publilhed. 

Vitriolic acid is not the only acid from the mixture of which with fpirit 
of wine ether may be produced. The nitrous, marine, and acetous lckV 
havc alfo been found capable of forming, with fpirit of wine, liquors ppftcfieri 
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of all the efTetuial properties of ether ; but differing from ether, properly fo 
called, or vitriolic ether, by properties peculiar to each. Wc lhali fpcak fuc- 
ceffively of thel'e different ethers, beginning with the vitriolic, called limply 
tther, becaufe it Is the chief one and the firit difeovered. The following pro¬ 
cess for making this ether, which is the be 11 hitherto tpublilhcd, is extracted 
from Mr. Beaume’s difleitaf.on. 1 

Put two pounds of pcijeMy refilled fpiric of wine into a glafs retort, 
and pour upon it Ut cnee two pounds of well concentrated vitriolic uc id. 

'1 his add being much heavier than the fpirir of wine, finks UircClJy to the 
bottom, and does not mix wi h the fpiric of wine. Shake the retort gvndy, 
and repeatedly, that the two liquors may mix. The mixture will ban, .u;d 
become very hot. Vapors will ilhic from it with a loud hilling noifi.% ;inu ,i 
fweet penetrating fmell. The mixture will then aflltmc a yellow-reddifh color. 
Place the retort in a land-bath, warmed by degrees to the fame he.it wi» h irkaf, 
Lute to it a receiver, in the fide of which is a liuall hole, and id 1 till the mix¬ 
ture by a heat fufiiciently intenfe to make it quickly boil and to keep it bod 
ing. At fui: a very fweet Ipirit of wine will pais into the r*ceiw\ after which 
the ether will come, which may be di Ringed (Tied by ltri>* ft • med cri the up-'er 
part and neck of the retort. Continue the dr {filiation wifi. tiu fame tb’prce of 
fire, and from time to time unflop the fmull hole of the icceiver, till you per¬ 
ceive, upon applying your nofe near this fmall liole, a fill fixating imeiS of 
volati'e fulphureous acid. Then the receiver ought to be unluted and the 
contained liquor, which will be nearly eighteen ounces, mu ft be quickly poured 
into a glafs bottle, which Ought to be well flopped. This liquor is a mixiux: 
of a very dephlegmated part of the fpirit of wine, of a fweet penetrating imeii, 
which pafies at firft; of ether, which was formed during the ciiflillarion ; of a 
little oil i and fometimes alfo of a fmall quantity of fulphureous at id •, both 
which fubflances pafs frequently with the lafl portions of the ether, pr licuiarly 
if the diflillaiion has been too long continued. To fc^arnte the ethei from 
rlxle other lubftances, put the whole mixture into a glafs retort, with a iictle 
dcliquiated fixed alkali, to ablorb and retain the fulphureous acid, and difliil 
very fiowly in a fand-bath, with a very gentle lamj) heat, till you have made 
one half of the liquor pafs over. The liquor that ri r "« in this dillillation, called 
alio reri ifi alien, is ether. (]>) 

Before the Count de Lauraguais had discovered that ether was mifcible with 
water in a certain proportion, the cufiom was to put the ether after this chit il¬ 
lation into a phial with diftillcd water, and to fhake together thele two 
liquors. 1 he ether role quickly to the furfarc, and floated on the water; 
from w.l ;h it might be feparated by a funnel, as oil may from water, and 
obtaiv untnixed. But this is evidently bad management: for in the firft 

{') Mr- Beaume fays, that by diftilling of a volatile, fulphureous ftnell, together 
n-jfthcr fix p< unds of concentrated vitriolic with feme ether, will rife ; and thus in tj 
a. id with an equal quanthy of highly rec- or i(i hours, about three pounds and a half 
fined fpirit of wine, about fix ounces of aro- of liquor will have pafled into the receiver. 
ni«ibe fpirit of wine will he firit diflilled, and If another receiver he adapted to the retort ; 
then iome ether. By continuing a heat fuf- by continuing the dillillation, from ten to 
fitlenrto make the liquor boil, white vapors fixteen ounces of volatile fulphureous fpirit 
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place, the water thus mixed diflblves about one tenth part of its weight of 
ether before it is faturated, a which is loft j and m the I cornl place, lor the 
fame rcafon that water diflMves feme ether, rhe etlur alio diftblves a certain 
quantity of vater, by which it is weakened, and its pioperties altered, as Mr. 
Beaume has obfciveu.* 

The produdion of ether is one of tfie molt beautiful and inftpudive pheno¬ 
mena of chemiftry. Spirit of wine, which is at once inflammable, and mifcible 
with water in all proportions, differs fiom any oil by containing a more confi- 
derablc quantity of water, which enters its coinpofition as a principle or condi¬ 
ment part. This being eftablifhed, if we deprive fpirit ot wine of part of 
that aqueous principle by which it differs from oils, it ought to aflume the* cha 
ladeis of oil, and to approach fo much more to an oily nature, as it has been 
deprived of a greater quantity of the watery principle which conftitutes it fpiiir 
of win< Tit! by which it differs from oil. But this is preciteiy what happen, 
t * it in t’. [jodu^hon of ether, and in the analyfis of rhe icmointng mixture 
aitu il*e foimarion oi -etlur. 

(. mum uti n ] vi f r ohc at id having a power of atfrafting water ftrongly, docs, 
v,) (> jive'’ *Mth {j of wine, act ordingly at flrit unite wirh the water which 
.{ i ot wn m./ contain iupeiabundantly : and its a&ion would not ex- 
• la i, and it would not feparate the waterv principle from flic fpuit of 
win , p neat were not applied fuffirient for diftillation ; for ether cannot be 
Mbt.tin o i pin this mixture but by diftillatton. But when by the dtflilling heat 
ri.' pc .vc- if the vitriolic acid to arrraft water is encrealcd, that acid then 
In v *. -«> * v t p it li* of i^paiating rhe watery principle of the fpirit of wine and of 
urj’tiu ' v irh it 

n ihi. doi.- ; .‘dually, fo the fpirit of wine which rifes in diftiilation 
ought to u more ut.d moie changed by the adion of the vitriolic acid. 


will p is mi , and fr»m two to four 
pros * ot oil. By difhiling the liquor in 
the Inft rtceiui, togrthet with a fmall quan¬ 
tity ol oil of taitai, by u\u/ gentle heat 
'>t u lamp furnace, about two pounds 'and 
tout ounce's of puie cthci may he obtained } 
<mJ after wau! when a new 'C( tivt i* adapted, 
and a {hunger heat applied, fiotn ei^ht to 
ten ounces of aromatic liquor, which makes 
a good anodyne .ninci *1 liquor of Hoffman, 
will he dilbllcd. The ether which is firft 
ddlilled is the puicft, and that which paffes 
afttiwards has a fmell of the oil of wine, 
impropeily called fweet oil of vitriol, and of 
the volatile fulphureous acid. To obtain 
the lafgeft poffible quantity of ether, and 
free from the other liquors which are diflilled 
in this operation, are the Chief objects of 
Attention: and, coniiderlng how much more 


volatile ethet u than any of the liquors 
which atfedt its purity, we have irafon to 
believe, that a huger quantity, and a purer 
ether than is procured by the ordinary pro- 
rtf, might be obtained by uf»rg an app‘~ 
ratm foi the diftiilation and rtchfratum, fo 
contnved, that vents of clufiitnt heights 
fiom the letort or matraft /ball bo given to 
the vapors of the different degrees of vola¬ 
tility, to each of Which vents a receiver 
fhn.ll be adapted j fo that none but the ptircfl 
ethet can be found in the receiver communi¬ 
cating with tlie htgheft vent, and the ether 
which happens to he mixed with the other 
liquors in the receivers communicating with 
the inferior vents may be again redihed with 
lefs heat, till the whole quantity of pure 
other be thus colk&ed. 
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Several perfbns have kffirintd, that ether applied externally to* the back of 
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the Count.de/-LaUragutU. This 'ether ifcS'.‘eaual 
parts of rc&ified fpirit of wide, and' conceM^ti&X^ by 

diftilfing cfyltals. of topper, Called tyf? Sjtf$ribf\‘^“&akf| ! • viiyiegar; 
This mixture is to be- ditUteB ih ry^lfcl^&^icther* and a 
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proceis confifts in makmgthe fumes of the marine acid and of , the. fpirit off 
wine meet together in the toe -SKaaeivs^r.But the quantity of ether Obtained 
by this method to very ..-ihaaB*.v^Tfce ftroeefs ,a}fc is troublefome* #Jld even 
imperfe£t, mAW*. Btwimd dednres,He would not have publilhcd it 

in that imperfeiSMtoi dh4P& to;-had been denied. 
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and fattened whlrt piece of bather doubled, and bound with packthread. 
JLeavc’ it at reft iff the cold water, which ought to be fometimes renewed. 

Two or thfoe hours afterwards, the liquor lofes fome of its tmt^parenqr by 
the interpofttkm of many final! drops of ether* which i**e difengaged through* 
out the liquor. This ether gradtudly collets apdt floats upon the furface. 
Withifi twenty-four hours the mixture will have become clear * aod^the ether 
formed, which wiH be about two ounces, may be,fepar«tx4. *) But a*tfnore ether 
will ftiH be produced, the methOd;Vb"tovldsive .ir 

any 1 of & fop tkpkmed. Alrnffthir'amc m * ttoip | Fierce 

•then the *cP4t Wkh>-a, ppmfod iAftmtmm v air 
•will efeape with a hifting noife, which had difeng^ged during the- produc¬ 
tion of ’thibthfr* dttd which if cotnprefled in ,thf horde,'•> ; »Whendie air. has. 
cfcaped, uncork the bottle, and pour quidcjy jts contents 4ato:a gMsitmneh 
that the ether•''Ufayhe'ft^arih^ 

The ether wiUtopunt to ^ohtfour ptmqesi, and the -re^fm will weigh 
live ounces" and -hwha the 
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per proportions, ether may be obtained without diftillation pwhich isT peculiar 
to this acid. , The eflfe&a nitrous acid, in the preparation of 

ether, aj^ea^fed k by the• 'this acM-Has, not 'Only cm the watery 

T ‘the.Ajtoitof wine. We have 
thetd^>ifeiftis ■-■.' 'of wine'into ether, 

not' hr$ ‘ idfe. hf *&*g W» its 
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lofts its detonating and other eflfential qualities; becaufe the phlogifton which 
«enters it! compofmoa iis a principle is joined and confounded witn theinflam¬ 
mable matter of the fpirit ot wine. The marine acid feerasco fqUer lefii alteration 
in combining with Tpi^c of .wine *. for Mr.. alfp f in his’$i%«atio/i.<»a 

the Vinous Acid of §ak* that baying marine' acid 

pravioufly .treated; with (writ of jwia& he pbtain;c 4 a«re|enerated jeom^pn' fait, 
which -poffeffed all the eflcntiai properties of common llkv ^eyeftiielcls, Mr. 
Pott, having ^iftilled to^dtynefe % ^hick matter which tempts,jafter the moft 
-fluid and'volatile .part. had bqen ; ipt^'dfon a, ; rfWW^g« tk#. and 

fpirit of wine, obtained a refidupus $jc$d. ghat me 

.part- ■ ttf the acid of fait,, ; conttafts.*:m-t tn|s' ; "«ape«iment mtpiab* ^aififon' wi dt 

the principles of fpirit of wine *. Tor tfacm*iino acid ahjd^ibi$: of yvine dialed 
fingly do certainly npt leave .aq« b$i ZLk >{. * 

CCX.XX.VUI. JS T H I O P.A :(M ji.,SL J- [A t]y fttotislethiqps isima 
divided-into f$'0i " ". 
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tarries off with it a confideraWe portion of (he fixed earthy intermediate fubftances 
employed to difengage it, could nOt afterwards feparate this earthy part from 
the concrete volatile alkali, but fey MldWilig this latter to diftipate iifelf by the 
heat alone of the air, and by an evajkimion which continued feveral months ; 
becaufe this earthy pan:, although very fixed, is fo well combined, and adheres 
lo ftrongly to votetiWlkili,' that it S| always carried along with the fait in eva¬ 
poration, whenever the he& e*ee«d* that of the atmof|>here. Set Mr. Tiubamel's 
Memoirs concerning Safrfmptiofa 4m*i0‘ the Memoirs of the Academy. 

On the. contrary, 4n fijiae c^efc'evaporation* may be uraed by a flrong heat, 
and ev’ds by a Ctinent ofw upoh the wrface ot the body. fhis is 

pradti&d whim die pare to tys ‘evaporated is not very volatile, and requues con- 


iiderable beat to rSArjkt dfei when reti^niiw^tbfta^e is vary fixed, and 
does not adhere mnfelf ttMft* vol^Hepartf $ueh, fbrexafn^k, h the evapora 
tion of regulus "of antimony in mb fwificttmu if $0 by Antimony, See that 

< rtie * Atinn . . *} V >* . * # * 1 * * ' 

ion are bafons, tefts» ( Crucibles j. and thrte 
br of earth* according 10 the baton; of the 


feVJ 
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bodies on Which the &ra$bu hi to*bejoetfbri 
CCLXXXI. E £f WK O 1 tTMgL 

CcfcxXXW- E %CRB M M !)(»«&]# t&) of ANIMALS. 

CCIXXXW EXCRE K (8 OL D0Jf W* AN'IM A L S. 
Althemifk who vMfNlbt their whrk, as they called it. 

have ^ '- 1 — “* -* 

but philofophicaa di 
labors, frodi the 1 

The philosophic lehemift# Save «bt afcich 


on ihe «kcife*n«ntsi of" mep and Other animals* 
■ L Wo l^ttowhid# ftwb #11 thefe alchemical 

WhPWikh te^auitars h^W'dtferibed them. 

# ... .c nlit «»ch exanSiiW# bsumk ’toQcrpmmts. Of 

thefc* Hombergi Is thewnly one Who has p^ticbHrly an*dy£d and examined 
human »ordufie % m& tfab'lrto dpti® to j^sfy ah alchdrtiM pnhjeft of one of 

.. *■' fef a white oil could be obtained, 
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The dry refid twm of the foregoing experiment, being diftilled in a retort 
with a graduated fire fumifhes volatile alkaline fpirit anddalt, a fedd Oil, and 
leaves a teftdooiw cosd. ; Thefe are the fame O^ined froni 

all animal matters., *' -v 

■ Human foeces,dilutedand &Xivii*ted; ' and 

evapQj^tipn/jef ■the: water 4eSm«tee-’ like 

nitre upon,,■■ardent coal** aadvW?dchi>mibnic»%cM& 
certain deatoi.^V': «•:/ **..3. '# W'- 


mentation or putrefa&*§h» 
water-bath heat, and who 
without bad fmell, and fueh as 
faid before* fix mercury into 
CCLXXXlfe.:E'JC^ 
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are not volatile, rij^vf 
fupera^nda^^^s^:':' 
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Then the fnfufton, decd&tanr, of eXpfriTed juke of the plant mtifl be eva¬ 
porated dll they acquit* more or left firm tsonfiftence. For fome extra# s ate 
made as foft as pafte, and «Mft t idled $sft txmffi ; others are evaporated rill 
they become dry, and ate tailed &ry or flUM mrttfis. 

The liquor from which the extra# 'a to be made by* evaporation is always 
more or left changed ytitb fteoftift matter*,* elfehy dr which render it 

turbid* betaofe theft matters tei ttok folbbfc in vhitfcr. There matters are 
generally feparxted before the %Wor fe evaporated to the tonfiftence of an 
extra#* which may fed doAe bf dxrjftesftion With tne White of an egg, or 
otherwise. By this fepxwBtfco of f&ofeht matter, ibrc extracts arc rendered 
left liable to ferment and vto feecoipe mouldy* But as the intention of 
making an extra# is 0 preferte all that, can be preferred of the principles of 
plants, the liquor Of the exrra# ought not to be clarified, but It ought to be 


tft la I Sii| 1 * 


■< VKTi ■?Lt 


i tT)T«t-r» au? r-T» a 


As extra#s ought* to as nearly as is poflible, the vegetablesTrom 

which they are obtained, they ought to be evaporated with a gentle heat, add 
in a water-bath j beeduft the delicate and compounded prihciples of vegetables 
are liable to be changed by a ftrbng heat* But to «v$d the ineonvcmencks 
attending a tedious evaporation* by which aPftfmedtatsOn of the matter might 
be induced, this evaporation ^Ity^be accelerated by^ocneafing the fuiface of 
the liquor, which thexjrfbre ought tri be difttibutod in many flat and vuU- 
mouthed vefifch. * Ste liVapdi'AsrMW* In this Planner the Count dt U Garays* 

. A .. x.«L* . jXL .Is* Xj j .a tl.l l.l*. Alii it A . a .. 



are colle#ions of the pfdstiakfi •'pnnclplee of Vegetables, and chiefly of thole 
which air ftluWe k itrwacer, *and which are not w volatile as to be capable of 
difl&pation by tire |gg; *o£ belling water* ‘ptey {contain, therefore, when well 
made, all the gumME ftponaceous, (that is, the oil • rendered 

fotoblc in water «bf jftpini * hitter, Or factharine matters * and 

laftfy, ail the eflential Otneft, or any Other Inline matters, which 

are contained m>Vegtst4?fet, >$n extracts are alfo found portions of 

the oily, reflnous, and earthy* principles of vegetable?, Which, although mio- 
luble in water, K |pye aiong, with fhe other principles mto the 

juice, inftiffOn* <ob decw&ioktj ftnlpfttyft to* particular reaforts, theft print iples 
are required to hi excluded** ' 4 'Jff om&rxra required which ihall poflefs as 
much as they «•& Of -tbe yptofimfc ft ana virtues' or {Hants, we ought not only 
to extra# by watch but «1«> by *fp¥t of wine, ahd'w> ! mix together the fub- 
ftances thus extfcuSled by thpe^wo^tirenflsbuma* < ftjr Awatvsis fr Men- 


ftances thus extracted by tfetiS 
struums. * „ J yfsi 

lie’ tafto of stasft aft 
which, fogar or otfter 
this latter quality \$f faulty^ 
employed to evaOorasnjhe 
in the extra# are cungprablyMift 


' t 

bitter or faline^ and ^fomewhat like that 

j-.. *. t iv..L. _i*.. .. 


; qr feven deftroyed. 
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EXT 


Several dryextra£U, t>r eflenti&l laics of the Count de la Garaye, attra& moi 
re from the air, and even become liquid. This property is occafioned by 


tyre_,, 

fcpwmiy- 

and which are 
ture. 

Thefe 


moif- 

a 

retable. 
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tybejnefervedin welicloft 
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CCLXXXVll. A L £ ft GALF.NA. This a a mineral which 
Jp rcfemWostat firft view the lead ere called galena j but 
from which Oh materia #) ' 

CCLXXXY«I f W A US Ek R E C I P l T a T %. This name ia 
given to a mate wjri£h has the appearance of a precipitate, bvt* which has not 
been feparatfed fiw'h mefdWhumk Sad* la mercury reduced mt( > * red powder 
without addition, dMbE^MojLink^^K^ljr called precipitate per >, or 
mercury precipitated by ItWt, irah al^ «Vrd pmtoitau f which is mercury 
diflblvttj V fp*rit of flitff* ai4 a|terwdfde deprived of mpft of the acid by fire. 


LB«*»*lTAT|pN» 
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dUfingwuoed tWfe rtfettjt arc ndtotaft btft 
Itinmmd fmgW*< em Fit „... 

F A T^Wat^l* ait oily concrete fubftance,*depofited in 
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* ' ‘ 1 nay lb then be&eanfod from its gelatinous 

IW eosdjab ^firOrnlt colcrrlcffi and infipid *, 

lo ^ 'u W _ ^ .... ../W t • r 
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of bra&^ahd ttMtalfo he employed 
IgfiUt 5* j#..for the extiwStion of awe. 

* Al **•“*, I'pf t|»cfo EHitpefoi, dlft kipd of blend is 
jRKW Wiych eoncfift* mofi nine, and lead 
arfeiftc. Such i* H the blend of 
yrhlch is a very rich are ot nine. 
M,mo« laminated in it* textutc. 



* foratched, and contains a huger quant it) of 
wyMBtdau*' iron and arfeotc. 
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little water; and it is to be kept thus melted till the water be entirely evapo¬ 
rated, which is known by the difcontinifance of the boiling, which is caufed by 
the water only, and which lafU till not a drop of it remains: it is afterwards to 
be ptmiattt am g attto wnfrls » exceedingly white,- ftfli- 

cienriy pure &r the pwrpoiea or pharmacy orenemie&l examination. 

Fat thus purified has very little tafte, and awcak, but peculiar fmell. 

Mineral acids exhibit the fame phenomena with fafy as they do with the 
fixed <Weet oils bf vegetables, Which contain nothing jgumrjiy Or refinous, and 
which do not dry. Such is the oil of bert, oil of olives,, and all thofc which 
cherrtifts call Jat oils. , 

Alkalis difiolve fat, as they do theft oils, and form a fimilar lbap. Fat 
contains no principle fo volatile as to be raifed With the heat of boiling water. 
It does not inflame hist when heated in open alrib ^ to rife in vapors, I-aftly, 
by age it ContrOfiss an acrid add ririd&'fcwahty. ' y 

When ftt is diftiiki With a boat ffebtior ft that of* Ming water, which 
muft therefore be done in a retort, and m a naked fire, pft an acty phlegm 
arifes, and a fmaU portion ofidU Wlfidh remains fluid. &4 the difififtation con 

tinues, thd acid* gbd t(r “■* ^ - - - 

in the receiver. Kb other fwtodpta xrtft* 
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more 
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with the heat of boiling waibrf 
From all theft pvopertioa wffjW #$y 
not volatile, and periwig siftfikgfffMlWt 1 
as well as the confidence Ofjthdi 
intimately united with it* wmfin 

repeated diftUlations, * Fat/ and 
heated Sufficiently toibe raifed into 
alteration, and even ‘decompbudob* 
heated in open prw •«* M 

vdfels. They cbnfift of acid’and al 
penetrating, acrid* and it 
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When m is become very rinod* nobfnfy itsufiedicM mft&s, but alfo 
many of its efiential properties, ait totally changed, particularly its property of 
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refitting the action of fpirit of wine; for this menfiruum, which does not affed 
pure and unchanged fat, diflqlves feme portion of fat which has been fittingly 
heated, or which has become rancid* This effc& can 1 certainly ptoceed from 
no other caufe, than that the acid of the fat difen gages itfeft in both thefe cafes. 
Mr. Macquer has IheWn this in his Memoir concerning the Caufe of die dif¬ 
ferent Solubility of Oils in Spirit of Wine. We Bull Tpcak more fully on this 
matter at the article On,. Mr pe Machy, an intelligent apothecary of Pans, and 
an able chemlft and obfeiver, has made a remark upon this fubject which 
correfponds with this opinion j Which is, that all the rancidity of fat may be 
taken from it by treating it with fpirit of wine. Now, this evidently happens, 
becaufe the fpirit of wine dittolves all the portion of fat which is difengaged 
from its acid $ that is, all the rancid part,, while it does not touch that which is 
not changed. This praftice may be advamageaufiy employed for the prefer- 
vation o» recovery of feme fats ufed in medicine, but which are rare, and not 
to be procured in their recent Bate. 

The decompotttiofif of far, from which may be obtained acid, oil, a very 
fmall quantity of refiduous cpal, and not a partible of volatile alkali, proves 
evidently, that this fubflance, although elaborated in animal bodies, of which 
it makes a parr, has hot the marks of art animalifed matter i it therefore feenn 
to make a Separate cUfs, and to be produced from the oily parts of the aliments 
which could not enter info the compofition of the nutritive juices: it is confc- 
quently an oil ftfperabundans jo nutrition, which nature depofites and referves 
for particular purpofeS, „ One of the thief ufes of fat probably is to receive into 
its compofition, to blunt and correct a great part of the acids of the aliments, 
and which are mote than ire rfcquifite to the compofition of the nutritive juice, 
or which nature could not Qtherwife expel. Thu is certain, that the greater 
the quantity of aliments itt taken by healthy animals above what is neceflary for 
their nouriihment and weproduftion, the fatter they become. Hence animals 
Which are caftrated, which are not much exceeded, or which are come to an 
age when the loft and production Of the feminal fluid is lefs j and which, at the 
fame titqe* eonfitme much fucculent aliment, generally become fatter, and 
fometimes exceedingly fo. k / 

Although fat be very different ifam truly animalifed ^bttances, and appears 
not eaftty convertible Into hutridve juices, it tfehg generally difficult of 
digeftion, and apt to become ran$d* as butter does m the ftoftiachs of many 
perfons i yet in certain Caffes it ferve* to the nourithmenc and re, aration of the 
body. Animals certainly become lean* and five upon their fat, when they have 
too little food, and when they have clifeafes Which prevent digeftion and pro 
dudion of the nutritive juice * and in thefe cafes the fatter animals hold out 
Jonger than the leaner* the fat appears to be then abforbed by the veflels 
defigned for this ufe, and to be ttumsformed into nutritive juice. 

The fats of different apimall little. They have all the feme effential 
properties, andcrrily Vary fcnfibly fn ebfififbence. Frugivorous animals, and 
particularly fheep, hive vetf firm mVmoft reptiles, and particularly fife, which 
are almott all fcarnivofous, have a foft and fometimes a liquid fat. See Butter, 
Wax, and Oil. , 
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CCXC. FEATHERS, (x) 
CCXCI.,, F-EN.NEL (y) 

CCXCH, f F E N U G R E E K. (z) v. •; 


CCXCIII. R M E.N. T. "A. fer&jBifcfc; is; * ■ ‘fer¬ 

menting, or ftrori|^y diipolcd to ferment, arid: iv^icll is employed to determine 
and excite another body m fermentation * futfch art yeaft, leaven, and other 
fuch fubftances. F‘aR?a^N?rAti6^. i* > • .: v'n>v; •&%' m'j* 7 ,, 

. CCXGIV, F E R M E &.J' Fermeritati^ iis an intcftine 
motion,* tgcjftffd fporitaneotdlyi. heat ''and fttiid i tv. 




mu ideation with air'.;ds.';'fe, 1 
tative mowori'^wlMch'' /— 4 -^ 
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principles. 7 • ■ ••• 

- But.' jthis,'©oijApJj^ eon- 

fiderably both* in/p'rop^^'^nd *<*’ the-'v^tore of the 
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having undergone the fpirituous fermentation, has proceeded to the acid fermen¬ 
tation, cannot be again made to undergo the fpirituous, but paffes neceflhrily to 
the putrid. Alfo thofe fubftances which have undergone the acid fermentation 
dire&ly, that is, without prevjSmfly paging through the fpirituous, are only 
then fufeeptibk of the putrid, aad not of the fprituous fermentation \ and the 
fubftances which pafs dtre&ly to the putrefactive fermentation cannot be made 
to undergo, at lead; fenfibly, the acid, and ftill left the fpirituous fermentation. 
Laftly, any matter fuiceptible of the fpirituous fermentation cannot be made to 
putrify without previqufly pafflna through the fpirituous and acid fermentations. 

Thefe confide nations have induced nvoft chemifts, and particularly the great 
Stahl, to confidcr thefe fermentation's left as three operations chftinft and mde- 
pendant of each other, than as three principal and diftinguifhed degrees of one 
and the fame fermentative motion, by which nature endeavors to icfolve, and 
to reduce^ into a limilar condition, all the mod compounded bodies, into the 
combination of which enter* the Oily principle* that is, all animal and vegetable 
iubflaoces. * * * 

We may add, that while vegetable and animal fpbftstnces fufceptible of fei- 
mentarion make part of the living Vegetable or animal, they undergo fermen¬ 
tation only in a flow and infenfible rhanner; becaufe they are preferred from it 
by the vital motion, and becaufe this flownefs ft neccflary for the vegetable and 
animal economy: but when the life of organifed bodies ceafes, then, as nothing 
in their juices or prOidmaoe principles prevents thefe di%oftfi©n to change 
their nature and to be decoabpofed, all thefe fubftances fenftbly acquire the 
fermentative motion, and pa& with more or left rapidity and regularity through 
the periods of change which they have ftill to Undergo, according to the con¬ 
currence of circqmftances which*generally fevor fermentation. 

According to this idea, fermentation, taking it altogether, would be nothing 
elfe than putrefa<5hon * to Which all animals suid vegetables naturally and 
continually tend, during thefe life, llowly and infenflbly j but after their death, 
quickly and fenftbly, 

Ac tilt beginning this article we obferved what the neceflary conditions 
were for,fermentation of any body/and hence the means by which it may be 
prevented^ fufpefliifed are eaflfe deduced. Thefe means'are, tntenfe cold, wane 
of afe and qf water, andlaftly, ,a diiproportion of the principles of the bdoy 
expofed to fermentarion,. * » 

The moft fermentabfe<%«ora, as die juices of grapes and othci ripe fiuh«, 
do not ferment when expoled to too ifatyt cold* t ne blood and flefh of animals 
*re preferved from corruption by froft* They may be 4lb preferved under the 
exhaufted receiver of an air-pump* or by drying perfectly. They may parti¬ 
cularly be preferved by this latter method any rime, without fu fife ring the leaft 
alteration. * * 

We are to remark Vpoft this of preventing fermentations in ferment¬ 

able fubftances, tfwft when dflty* me neceifary dcgiee of heat is employed to 
deprive fhem of thofe fapenbundam motflure, and their compofttion conic- 
qtfehUy is nor changed * we m*y, by mixing them again with the proper quantity 
of water*, fellpte to thvm tile feme tendency to ferment whit h they had bet >re 
they wcm dried* t This, obfervarioij is particularly applicable to matrtrs lu*- 
frepttble of the fir ft and lait. degrees of fermentation , and we ought to conclude 
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from thence, that although the products of the fpirituoite and alkaline fermen¬ 
tation arc more volatile than water, yet the fermentable fubftances contain no 
principle which is not lei's volatile than water. 

The laft method of preventing or retarding fermentation in fermentable fub- 
ifonces is, as we fa id, to change the proportion of their proximate principles, 
which is conveniently done by mixing them with* fdme Jubilance which can 
unite itfelf to thefe principles, and which is not}tfelf* fermentable. Such are 
fpirit of wine, acids, and even all falme Jubilances, For this reafoti Wine fo 
preferved in the fame date by penetrating it with fulpbqreotMf acid * and alfo 
animal matters are preferved from corruption by mixing them 'with fpirit of- 
wine, common fait, or any other faltr. 

1 hole vegetable and animal fobftance* only am properly fermentable which 
contain oil. The a&ion of minerals, of their principles on each other, nor 
even the a&ion of decompounded vegetable and animal fubftances; can be 
considered as true fermenta^om, except we fo far «ctend the meaning of the 
word fermentation as to include the fpontaneous and foteftinemotion ©roecom¬ 
pounding pviires, by which new ialw are formed i the changes produced upon 
the impeded metals by air and by water y the rancidity of oils j and other 
changes, which appear to differ effentiaily from the fermentation of animal and 
vegetable matters, 

f he cffervefcenccs which happen betwixt bodies not much compounded, 
when they mutually diifolve each other, fuck as the effervefcences perceived 
when acids unite with earths, alkalis, or rpecajs, am much more different from 
true fermentation, and have never been confounded together but fey perfons 
entirely ignorant of chemiflry. 

We may judge from what we have faid cmimrmng feimtmmiaoit fo .general, 
how important tnis matter is for the attainment of ,aanfolali-and 
vegetable Jubilances *, but we cannot fbjpn an adequate opiaomoffo, ,without 
conOdering attentively the particular phenomena which’appear in t&ovfeveral 
kinds or degrees of fermentation. Wherefore, upon* this foe[prides JK#nc- 
POM (Vlgl table), Kingdom (Animal.), Wiwe, Sv<* %v j^<Kw&9 ijwMvrAR* 
Vinegar, and Putrefaction, may be cbnCtdted. « *1* ,, „ * \ i , 

CCXCV. FILTRATION and OLIVERS, FiW#* is** 
operation by which the heterogeneous parts mixed with a liquor aye feparated, 
or by which certain matters are freed from an ufelefs liquid* Filtration is gene¬ 
rally performed by means of filters. A heap of fm*Jl parts of any fubftance, 
«r> land, may alfo be employed for filtration fo fotne cafes. * 

The rules af filtration are very Ample. The chief of thefe are, that the filter 
fruit contain nothing jfofth the liquor that pafies through 4 capable of dif- 
tolvjng that it IhalTJppBe liable to be attacked or corroded by the liquor * 
and t f r r its pores ihalfie fmallcr than the particles of the matter to be feparated 
from the liquor. 

A l.quor cannot be filtratedrnnlefs its-fluidity and thinnefs be proportioned to 
the pores of the filter. Liquors which are vifeid and thick, as fyrups and 
nmcikao, and tWe which are very thick, as very ftrortg foiutiotls of forne 
Jalts, do not pafs, or with gieat difficulty, through filters whofe pores appear 
©theiwife lufficicmly large in proportion to the finttiefs of their pans. This 
proceeds from the adhefion which thefe parts have foeach other. 

The 
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The filtration of thefe liquors ** generally much forwarded by heat. Strong 
folutions, for inftanee, of falts* large proportions of which are foluble in; water, 
as nitre, Glauber’s fait, andothers, require to be filtrated when boiling hot. 
When the ^ ; -aif»fed:wHk : i%qor adhere to this liqiiqr, they 
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operations* In this latter,point pf view we (hall confider fire in this article. It 
will c6nfi4*r^"as a under the article Pjhlooistoij. ; / 
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become at leaft fpecifically lighter than all the furrounding bodies : hence thefc 
fubftanccs, when heated to a certain degree, are raifed as bodies would be 
without gravity, All fubftanccs which have this property are called in general 
volatile jub fiances, Sit Volatility. ' Other bodies a're fo little dilatable by fire, 
relatively to their denfity, that the greateft heat Jthai cjm be given to them pro¬ 
duce* an almoft infetmble diminution of f^eciRc gravity. Thefe are cafled, 
from their being almoft unalterable in this refpe& by fire, fixed bodies. Set 
Fixity* 

Hence, if we expofe to fire a compound body containing feme fed and 
feme volatile principles, the former becoming fpecifically hf liter ought to ritse 
in vapors, and to ftparate themfelves ’front the latter, which.are unalterable 
in this refpert. But as almoft all compound® contain principles differing fo 
much m volatility and fixity, that fome of them may be railed and fublimed, 
while others (hall remain fixed with fome given degree of heat i we may there¬ 
fore, by heat alone, make many analyfes and decompofitjons. If, for exam¬ 
ple, we expofe a compound of tvgtilufe of antimony, which Is a volatile femi- 
metal, and of gold, which is -a fixed metal* to a heat fo ftrong that the volati¬ 
lity of the regulu® of antimony fball take place j tlien this lemi«metal, being 
raifed by its acquired levity, trill be fublimed in vapors* and wifi be fepamted 
from the gdld, which will remain fixed and pure. Set Distillation, Sub* 
ljmation. Evaporation. 

The obfervation we have juft made concerning the changes in the foecific 
gravity of bodies, which the dHatationoccafionedRbytfoMfe produces, ought alfo 
to be applied to the diminution of the adhefion of thear integrant pans, which is 
an effert of the fame caufe; for if a body be dilated by heat, the Contiguity, 
and coniequently the adhefioif, of it* imegrantpasts mull be dirainiftied: but in' 
this reipert the leveral natural fubftanccs differ very much $ for the integrant 
pairs of fome bodies, when dilated by beat* 'are fo feparawd and disjoined, that 
thry feem no longer to cohere. If >thefe bodies be naturally folid, .they become 
iluid when they are penetrated with a fu&kient quantity mw&topgcd fire, and 
me called fufible bodies. Thofc bodies* the integrant paths Off Wlufth cannot be 
cumelv disjoined by fire, are called intofible Or fllfifififoiy: blit at the allega¬ 
tion of a body is broken when it is fofod, and as this, deimlion of aggregation 
is a ncceflary condition for the combination of boplfo with each other * fire 
Therefore, by rendering folid bodies liq^d, fob fotfoettce 'as a principal agent 
in all combi”ations. See Combin axioms, SoLvTtQ*r*i Fusimi*** and Rf 
uiArroitY ** <• » ' 

As ail chemical operations maw bn reduced fo decompofttjotu and cbmbi-’ 
nation* fira is theafore in chenfi&ry* as in xafcw«jf<u< nivtrfel agent. Thus 
we know that, altho’igh decompactions and analyst iMf be foftde by men* 
without any more than the natural best* y*r<*$ Shell roa&ftroums can 
< ny art when rendered faffkiemly, fluid by heal! foe therefore sfo in thefe 
*»n ilyfes as necef&rily as in thefe which ate occafioned by tfor immediate fopK- 
cation of hear. i 1 \ ^ 

We ought to obferva concerning this fubw&of fit* volatility, fixity, fofibir 
liiy and infufibility of bodies, firit, that all thefe qualities tojffegifKty only nc. 
lay w. Not any body is entirely fixed and uofofibicv fold ^fewhtch we con. 
fidet sych would be reduced into vapors, at volatile bodsw are, if rireywerc 
s expofeg 
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cxpofed to a heat infinitely flrongcr than any we can excite. Thu*, a body w ill 
appear fixed, or infufiblc, when compared with other vu> vnlitile and vu> 
iiilibkf iubilance^i while it (hall be tonfidered as volatile or fuhbk, when con - 
pared with others more fixed and khs fuflble. 

In the fecund place, as volatility and f uhbility are dfexls of one and the fame 
caufe, namely, of the dilatation occasioned by'che pretence of a attain quantity 
of uncomblned.fire in bodies, thrfe two qualities are properly the i mtt, in mote 
or lefs eminent degrees •, and in thu. fenfc, volatility ought only to be u id'd-oed 
as t^e higbeft deg*ec of fufibility, Accordingly fubflances wbic h me Lubirn dlv 
liquid* and which ought therefore to be coniidcred as the motl fuhblc, »vc ali 
very volatile, and mqy be raifed into vapors with very little he&t while, on the 
contrary, matters that are hard, and not very dilatable*, thofe, in fhoit, the 
aggregation of whofe parts is the firmed and moft difficultly to be bioken, and 
which are therefore the Jeaft fufiblc, are alfo the mod fixed. 

1 he aggregation of all bodies, when reduced into vapois or fufed, is broken, 
but more fo when reduced into vapors, than when merely fufed, Aceoithr >h, 
the mod dfe&uaj of all methods for combining lubdanccs which cannot be eatily 
united, or which, cannot be joined while the aggregation of one of them it 
lenfibly preferred, 4$* if pofiible, to reduce them into vapors, and to nuke the f ■ 
vapors meet. 

All the effects whicl\fire produces, as an agent in chemical operations, aie 
reducible, as we fee, to thofe lie have mentioned. T he quantity ol uncomlnnt.l 
fire which flows perpetually from the fun, and difrufes ttfelf through <11 ns 
fphere, is fiifficient to, produce all the feparatious and combinations which we 
daily fee effected by natures but fes the heat cauled by the,fun is verv limited, 
chtmiftiy would be confined almoft to the contemplation of natural operations, 
if we had not method? by which pure and uucombined fire may be made to 
enter bodies, or to quit them in greater or Ids quantities. 

The methods of eflcreafirtg the quantity or the adhvity of uncombined fire in 
bodies may be qoQ^reheftded in the following three: 

Firft, by coMMNt mirrors and by convex glades, a number of the rays of the 
fun, propotjtionatfrto fbe flap and good quality of the inftruments, may be col- 
le&ed into one poiftt, called the ftm. Bodies expofed Jto fetch a focus are pe¬ 
netrated with an infinitely greater quantity of uncombined and active fire than 
they have* naturally. They are then ignited, inflamed* dilated, fined, or vola- 
tilifed, according to dreir^particular natures. The- heat of fiich a focus is the 
greateft that art has produced. It Is even exceedingly too flrong for mofl 
chemical operations, and aught to be applied to fhemoft fixed and refradtor y bodies 
. only. As fueh » focus is alfo very finall and inconvenient for ihe performance 
of any operation, and as large mirrors and lenfes are very rare and dc.*r, this 
fere is not much idft&for chemical operations. Nevertheless, ll vcral verj impoi- 
tantchemical experiments were performed by colte&ed lolar heat ■, as the decom- 
* portion of gold, publifhed by rlomberg, if it be true •, the fuiion of plauna, by 

MefTrs. Macquer and Beau me k , and of feveral other bodies which could not Ik 
fufesd by other feres,* Without addition of other, fubftances, by other chemifU, at 
different dotes*' 

Second^, experience has long ago taught us, and even the mod ignorant na¬ 
tions know, that heat and all the«fte&s of fere may be occ afioned by fri&ion and 
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percufilon of hard bodies. The heat excited by this method may be very con- 
Adorable, and even comparable to that of collected folar fire. It is in general 
pioportionable to the force, rapidity, intenfity of trillion and of percuffioti, and 
to the hardnefs of the bodies robbed or ftruck. This heat' is «lfo net much ufed. 
in chemical operations : it, however, fivquehdy occurs in many chemical expe¬ 
riments, as’in fermentations, eflrervefbencies, and fofeutions. It occurs whenever 
bodies unite together*, and is proportionable fothe* rapidity and force with 
which they ad upon each other. It is produced by rise ffimon and cbllffion of 
their integrant parts *, which fhowft that the primary'pam^re-exceed¬ 
ingly hard, even in bodies generally fbft of fluKli -j$r-£jte(cr ,&hfn* 

difiolving* produce as much, heat as' tbdfe .which a*e -ifcpfl: hiwp,'tfiid - '. whofe 
aggregation is moft firm. ' ' • - l • ' : ' ' ' 

The third caufc which produces * or excites hifet is the ;c6mbdftioti - of com¬ 
pound bodies, in the combination, 1 of '^hich^fife'^C^ttera.' 1 ;^ an- lumens ■'■'Oe 
principle, and which are thejyfbre called i^ammable\0r,cC^bfifi!b|e-l^dtcs^ 

1 I.e principal phendmenbp ^pfeiite’d^jdiefr bf .fee com*&< 

with any other Body, infiaatihiabl^ or \%nited* .they are 

kindled, inflamed* 'prc .mqch'bcat'^hd^l^tt' 1 ,? c lame, 
effcdls as the colle&ed folar heat* '<^tl^,hllifiq^;i^:^hd’'bc|a^;V'',T'his- : contInues-. 
rill the whole fubftarice of firey wfikh eiuerbd idto th^r COmpbfitioh, and which, 
was inactive, has refumed'all the’ aftftdsy: C(f '^us^ and is 

entirely diflxpated. ' , 1 v ;;-\?v, v :i T;,v 

This inflammation of comhtdbfcle 
and moft aflonifhing 

difficult to be conceived. We fcanneit 't :tpiutid 
better than we do at prefent the eflence and true 
and conftituting a principle of .the bodies dOfftalai 
.Phlogiston. ' *' • ••' ,.' x 

We muft obferve at prefent, that as the combuftion bf inflammable bodies 
produces all the effeffcs Of ftp,,j ;; Jt is-aMb.tte 
moft convenient n^thc^; , l^'wh^-- ; fi^;'rCair>i?bh . : h'^iK^i%'\ , '^Abifts tofeveral- 
bodies. - , ' Vi- ft*■* - 

1 he moft common inflammable iub^bnees, fych as 
are moft generally • employed, .in, 
purpofes of life, in all operations .why-re firc ; is. 

As chemifts haye occafien to employ all the 

weakeft to theftrongeft, they have difafeidjL . w ^ w - 

degree through intermediate ffibftances, felilpl/^cftiff^cm^i^n and. 
conftru&ion of furnaces,, in which. thC:'combuphfe^tet1eta,Xnt$ ,fh©A*' to which, 
the fire is intended to bfe applied, are\<x>ntafek'',; V’4wV*SNili^4!&lM3AtWa, 
Comb. <tion, Furn> ces^ ( a ) 

CCXCVII. FISH, (b) 

t 1 , , 1 t 

(a) Seethe Suffimmtl. article Fiat-. 

(b) Fish. yNeumaa obtajaed from fixtcea off 

ounces of filh analyfedbycKftiflatiori, tibifitipen faline .inattttr.lirerf; •OXth»£||jjkprppor- 
ounces two drains and a half of volatile tion of voi^tw ^dt th^ u 'bi^fheff.rfrOhi 
alkaline Ipirit, five drams of concrete fait, fifh ts considerably greater than that from 
three drams of oik and an ounce four drama flefh, 
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CCXCVm. FIXITY., Fixity is a property, by which a .body rcfiib 
the action of fire, widiout being and dilated in vapors. It is the op- 

jjoiite quality to volatility. / * # ... 

The degree of refinance which a ought to give to fire, to entitle it to 
-the character of betting ;fixed, is.c^3t deterinined. ■ Thus fubftances are confidered 
to be fixed almoft iway3,yAj$4y others which are Ids fixed. 

As *we,do not Agrees «£ -the ,«@Svky of fire, we cannot 
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fu* eia I 




whereasthefe 

metais.prqper 
The fixity t 
fire, and thiSs 
the integrant, 


i^MK ,^ here [ ,icr ^ 


‘Sandal oils or ether t 
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as; water and mercury , ao i or they are eon- 
‘''denillk:'Infi^-fKiipablet fubftpices which 'are 

of';!*h«'bodies' fub- 
"happened to 

oil. ' If the 



ls,a^gammahle parts, it may 
' cpaw^)«ifh any lifted body i 
' tfigethet:' -with accefs. of 
*' : beid,‘V thav c he made to un- 


'TF.rr- 


-ile at nimous aetd, .m to w made to un- 
w]p jirodaeed 'upon 

allbadleftdu^rnu kheir'eombuftk>n,ijanjcly,the 
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As bodies cannot burn but by touching immediately, the alr, and for tK.L> 
rc.i ' n they only burn at their furtace, flame, which is the only truly burning 
part of badier which appear in actual combuftion,. is always at their lufface. 
It is luminous and ardent throughout its whole thiduiefs, beCaufe it is only 
a mafs of adjacent, but difunked lnflammable.mr.^, Wfekjrtuucliing the air on 
$very lidc r burn-altogether and throughput - —.* 


fubilances as the uftdecampofedvapprisj, feat 
into ibme only of the conftitucnT parts of 
thde Jubilances, the reft being cJeftrdyeii ,|>y 
the combuftion* Thus the vapor of fpirit of 
wine is again condenflblfi into fpkitof wine f 
but from the flame of fpirjt^ef Wine little 
can be obtained by condeoiatton but fl>c wa** 
tti, Which was one of the conftituept parts' of 
th.it ftirii j the other parts, efpbewlly the 
pblogihon, h Jug deftroyed by the^cojinhui!'- 
tion ’ Vi , ” ?' 

N<>t only the vapor .of an inflammable 
body, hut alio die inflammable body 
without beihg previoiiflgf changed into vapor, 
nuy, by contain with atir. ignHfcd^ldy* or 
any other mode* of application oTjb^a^v«i,. 
friction, percuflion, &c. together With acceis 
of air or nitrous acid,,^aiit a ftanpiej W|hidh 
confifts, as in the former oi (e, $ 'tyafc, 
tides of that body in the of coimfeuftwib. 
I'hus by applying a hot item tn fulphQr, we. 
may fee a flame immediately prodtirced upojv 
the fur face of the fulpbur. : W« may eafityi. 
couceite that bodies thus ..kindled can pnly 
flame at their furfuces, becaufe tljerd^pniy'' 
they are contiguous to air : but when nitre 
is intimately mixed with the inflafntftbhfelS 
fubftance, as‘in guf»-powddr, the whole; fub^< 
fiance,” its interior as well as- its exterior 
part*., arc inftantly inflamed } because the 
nitrous acid has, like air, the property pf, 
maintaining combiiftiofi. Mencfalfd We'miip- 
eafily conceive why the external fuffaefe of ii 
flame, by . being Contiguous jttth air, is 
much hotter than its internal: parts, & 
may esfliy fee flitwn by applying any fuh- 
fiance, alterable fey fetat* alternately to the? 
extr; i*u and interior p«rts of the flame of a 
candle* and ttben tfee flame has a confident, 
tie diameter, as of a foot or etghtesfeh inches, 
and is maintained only fey tfefe air co^fttigtimti 1 
to it, as when the vapor iffuingatthe upper 
mouth of a furnace for fmdthtg iron ore 
is k'ndled by contJ^l of «ny ignited* Wdhr, 
the Same will then be found to hare;»ldl^«> 
lidfs only of aft inch or two, while the ta- 


:anc£. 


.ptor, near .rfhf center furrp*indc^. ; fey, this- 
flu.me* is not inflamed, as pa¬ 

per or other eaflfy fcambuftiw-'nfattef be¬ 
ing held in it Without being kindled. 

Smoke confifts of palpable particles ele¬ 
vated fey means of the rarefying Jwat, or by 
.fwqts-:$£■ the* afceiSding.fnt^mt pf-air*. 
'from'bodies*l^oieJ,cniieat. Tt^fe^particles 
# yary much ift.thcirj^pperiicsaccording to 
fife fubftahees rrom?Wfuch 'die/Were prb- 
dii&d. ' Vapors aillfe"’yiftng froth heated bo¬ 
dies, When condenfcd by the coldhefs of air 
©pother contig u ot/rbodiea, become palpable, 
aod' therefore have the appesuwnce, and may. 

■ h# TfteTmoke arifing • 

bodies' dpnfifts of. parts, 

TAW pt' 


but w difficultly dammJ 


as 

' before all 



able, that a greater 

____ poflHs White they 

are frhbfee; feoveflyfe their cmabuftiwi* The 

may be fo 

co^edvfey ? t;h^:a^|ilica«ida ofiqJd airi or other 
'iubftancei,..that- 'tlje combuftion of 
the parfidps, cpmpoftng it fhatV fee checked, 
tfebfcf-pjiuttlcfes l jl 8 nll i febcome fftioke. 
’ ; Tfei$ tfee'flamfe'.e>f\f^tidil^'is, bythe-ttold- 
■ hf#bf.the : mete and^fliore 

.s-are honfumedy. 
-The 

felefubftances, or of in- 
*,% and 


i>bf the fob* 

_ •bdt o#y 
tailed by* 
' Of fal 
f thefe 

, „ 11 , l :«e«t « 

rrftMi ^eWpofsd .to heat 

.kbefl*' 

,fey- 'mm af 



th#..ftanbk 
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, No 
flammable 
matter, 

to be confumtfd witftmit 4ert!!bl^|[«nKJ •, &dt this, appearance does not impoie 
up<|n an accurate 'bteferVfer? T^%pe#rj^tcfe wit fesety. which really burns is very 
different frdm that of a red-hot by being penetrated 

with a dire proceedingTrOfti Ibdie other fetbftanc©!, which does not itfeif burn. 
Let a bar of f iron be a flint) When both are taken out of a fire 

fb in'tenl|,^,fb,giye'fo ea^Wr^fd. k;tfrhite heat, :'anj& the furface of the metal 

Mfichis tn4$fd y^ry low, but bright 
#ili appeaf ori^the • fbrface of the flint. 
aic-L..—:n... 1 * it. • j —i-— —jron. If we 

. *we fha.ll fee in a 
mWh mdrd ardent and luminous than 
ke ;, <^i^ed'' , pf^lUy. to the fame degree of 
Ifeat j *b'prpceed only from the frnall flame which 
aeCefTartly fib# j^ifcipfciah .of'the*tf&al * yjhib the cupel which 

-«»«-*** ^ ^hich,,botffequeritly ;; cannot burn, does 



tifetal 


cuntaihS'f^o 

not exhibit any 


/ "}■% ' >'S 


AH bodies’, do -f&ally <battt, ■ feetn;. to born w’lii flame ; but 

*■ _iw ■«_ i JLl, ijH'ASui.i.'i.<. .net.... ___ 


the Barnes 


hthb diferettt combofeib|e bodies-differ very, much 



feparated feonh all f^biafebes,, Jftib ''ll*#®?* • a C*d- actually igniteti. ■ 

The fla'mes %'to to be the pored 

of all,- becabfb^hey ''are w accbm^ nbriTuliginous matter. 

Neverthelefs, ‘the 'flamepf-fpiri£ ! ' ! ‘of'’NyirVh ; ^ ftetfofl^Hed mych*water, tkr 
Spirit of WmBh'. j^';bthef flspi^f are evidently' in wed with heterogeneous 
&bftan€esy lil’hich-fltflchfM qtlabfk’s/" f 
■ The feaft of all oily matters, Jbccau'h 

It jproe^fv 1 f f .This flame is. always mixed not only 
wfi^ Wife'Vbifii4e pj$t#si£fe' ifyQm '-Stlj bf oily body, -but alio, withua confi- 
<$4ea^^,<L•'rsshM.'by the.deflagration.. 

j^ddgfiloti.which it contains 
irhbt'Pd'tnt 1$$!*: ’f^reipf.^oai >Vith earth. 

'LtaiCftif fdMe,-which blackens 

x«v ■ /befefgg|,;;tO;^pe ■■ jtlames of, all oils and 

tve*•’' liJ-kj’ftk -'.■tot* t&iikif 


"bOijkk-A'a^'. , , wt .. „ ___ 

ffikk^feyf'hw^^^e ili?iy clifcover whether 
• d^OiL, Futfi-oiwbsiTTi Swokk, 


“ f\ 1 T; , *y\t ^ 

:: r \Caftiy, v,i :tlf| 

;<! 4. -‘vw 


j|4; -iifi ,’fftiojke, whieh' is. 

Bpt'tliis •‘fl^-vcldes not, 
to^chef. i i;becaufe pet»-^' not hi 

'P«re» if if was the vt~ 


cdto|b6hd‘f^rtl^S>e very’^ur^Mf^the^lbiphur y?a$ previoufly- mixe v.ith 




FLO 


fixed alluli to abforb the at id, in Stahl’s manner, and if it was made to ‘bum 
fo -<vc.ikiy as not to be capable of kindling combuftible bodies. &ee SbJuvavn. 
CCL. F LINT $. See Earhts (Vitjufiahj,*). . (<f) 

CCCI. FLOWERS. By this name is geneially umjcrftood bodu*. 
reduced into very fine parts, either fp9nutieQufly, pr by Ibine.operation of art, 
but it is applied cluefly to volatile lolid lubfigiutes* reduced into very fine part!*, 
11 into a kind of meal by fublimation. ’ f 

Some flowers are nothing elie than the bodies themfdvcs, which are fublimed 
entire, without fuffei ing any alteration or decompofitiqn: othjsr flower* 

are fome of the confticuenc parta of the body fubj^ed tP fublimAfion, as we 
ihall fee in the following articles, when we define the principal masters diftin- 
guilhed by the name of flowers, * 

CCCII. FLOWERS a/ ANTIlVfPNY. Antimony, which 
is a mineral cpmpofed of th/e femUnetal calM reguliO of antimony and fui- 
phur, is entirely volatile, and capable of being fwbjimodfinto flowers. 

1 o make flowers of antimony, an earthen pot pr large prucihhj, m the up¬ 
per and Literal part of which is ait opening, is placed in a furnace* and three 
or four aludcls are fitted to it. Tin* pot is t® be tmde red-hot, and powdered 
antimony is to be thrown into it through the lateral opening, and the fublima- 
tion is then to be made. Thefc prelections of antimony are to be repeated 
till the operator judges that the inner forface of the aludels is Aifiiciently covered 
with flowers, which arc to be detached from thence with a feather. 

The vefiels employed for this fublimation aluft not be exadUy dofed, for two 
rcafoi^ j fiift, that aoeefsr.of airfovors and accelerate* all fubltmations, antf par¬ 
ticularly this.. I,emery obferves jqftly, that the operation i* accelerated greatly 
by directing a blaft of wind upon the far&ce of the antimony. In the fecond 
place, if the vefiels were perfedlly c-lofea, they would be burn: by the expan- 
lion of the vapors, or of the contained air, 

' Although flowers of antimony be composed of regulus of antimony and of 
fulphur, as the antimony itfelf, is, they nfvenhekfs differ from it eflfcntially in 
many refpefls. They flaye not tjfe fame metallic brilliancy. Tbeir color is dif¬ 
ferent fiiades of white, grey* and yellow. * They are pndw$% emetic# Thefe 


(<0 Flin’Ts are femi-tranfparent or opake 
ftonts, geneially of a rounddb form, and 
cove-ed with a white cruft, of a finootn, 
uniform, finning t«*xiure, fo hard as toftrjlfo 
fire with Heel j cakinabie by lire, fo as to 
become white# brittle, and, according to 
Henckri, heavier than before calcination j 
not f>- 1 we by acids ; aiul verifiable only by 
the / violent heat df the largeft (pecu- 
Jui.tM fucb is that; of Vilette, and not even 
focus of a lefts of Tf hlrnhaus, as^* 
cording to an experiment of Neuman. They 
are found generally in beds of chalk and of 
land, but never forming entire ftrataofrack, 
as jafper does. By long fexpofure fo nipand 
to the fun, they feem to decay, fo tofe their 


lufire, -theic, £fmnefs of texture, jand to be 
changed fo a White calcareous earth or chalk. 

« TV ill... U _A _ t. _> _I 


cwmruons iaio qmcHwwmiww tuuwi. 

Or vitrification With ’jfo^OMwh 'flam alkali, 
that they {ball Jtfolve 4ftfo * liquid maft 

«W**.U*S •(. j#jf Jr 


or. .. .... 

the m foqfilft tiltw 

tmpiuyed, Mgttbar withfiirtd iettcsi 9 f^' fo m«- 
- u fa 4^0^ 


terials in the Shaking w _ r _ 

end % Aim* (Hhruntifr*)* 

f (. V Vi l ^ *. A* ■ 


» hi * 

difference 
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differences prove that antimoriffoftains a considerable alteration by this. iuMi- 
mation. This alteration confifts ftf the diminifhlng the connexion betwixt the 
fulphur and the regulps of antimony. . * 

The difference ot coffers in flowers of antimony proceeds from the variable 
a&ioft of the fit# and^the v ilr^j|ppii'dus minerit dltrihg the operation. Pro¬ 
bably the emetic quality of different colors alfo differs, "but this 

difference has tt^t -'l?ees^Have not been 
much employed, bccau^^tBWkri^eTtii^ty'i' ■ 

.. c<x$k}, lys p* !%; A ‘? it?* p’ n Y. Lemery 

gives; 4^^piba^^br m aofcth^fL‘\1t confifts in diftill- ' 

'tfitfc ‘fat-ammoniac,,, 

or of al|^yIromythc fal-ammo- 

‘niaev’‘ ■ /; ' ■ ■ 

»Th#'p^tioft''bf. .« dUensaged by 

the regoliflfe of ■ this' volitilff’' alkali ails at 

once upon -' w'fegtityi : pf antimony’* an antinhoniated 

volatile-Myair Wl^^i&^'hele »^d'?flOwm: ire, a-' kind* of kermes,, 

and $ppeai&^yinkVola^ inSt^d, of a. fixed al- 

L'oli- 'we^Bf^re*.. &c'; aS-itermfis is,.and 


kali. 

may fee gives 
a kertnes 
the attention 1 
certain manner 


‘ifBciv.' 4 '-'^:i<r : T*#]&■:' ?f G ulu s 

of > antimony is put* 

unvirmlhid 1 ' ? wftpl ;:t fd4' , '^^H ‘i&to, fie placed ik a furriace fothac’ its 
may ' The pot 


into an 
bottom 


is to be covered, with a fid*. Without Imtiiiig 5 it/ and heaf - is to be applied 
burins an hoar or mnite.''VWfo'iHe;o|^‘*iicbM, : 'ifeS internal furfice, and alfo* 

■i . ® . .. '■' .-JK?!* S l • rf», .... IrJF V. ■* ,. . • * ..Jiwr ■ «.>... tk !.. r__ 


ty ; remainfng>paft''#^h^k#!|s»/^^hd^oVeredf'^S:’-wh 1 ite flowers, in form 

q£ beautiful, ' '.'inrtrl • ' rriMwildrfls'' iRriW?.*'l'S fl.rti tO t>£? fr 

• ■ v ' ’* . x& 'jWvidJSEsKraL'! 


thered 

and mandlp?'as /the foymerms ^.a#d;'t|us4^e, whole, regutus may be changed 

into* fiovi^iiirs,' 4 t - s . '. \A ' 

Lefiaery'nBrejSr^fli#^ he;placed, within the 

* 1 ■ -' tA '* 1 - - af^oye ,the reghlus. But 

^ r tf ,:J 


sr? 




:d';fl&tiliisj 'needii^;' Th^ib; flowers are to be ga- 


1 *' < ^c»ndi ."fiaSUnt(h$on may, be commenced, 

*»• ... iJii ’ 'irj'i.::_Jf A _!■. —i;«» k* 


pojt^ ; at'.thi'heigfe;^f;. 
4his"aonnirs ta** ' 


not ufe this fecond lid. 
He oafe wUne^i^^A, tte ;^ : the,..uipjpar pWL.tif; it' fhalt be out of the 
foraSkr: atid obtaihs a large quan- 

■ eire . ftan earth of rcgtfltis of anti- 

; - " A A' They arc not emetic, nor purga- 

|aS||s!^d: ^nbt'-eafily be reduced, into regulus.* 
. „ ( . ; pro^ettie^ .together with their, re- 

maining degr ; tftey contain fome inflartimable prin- 

.a faline fubftance. ■ They'have 
- ^ cryfl^lizedfafei'but are alfo entirely foiuble in 


o« . 


not 


water,: 
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water, as Mr. Beau me observes ; although a large quantity of water?"' which 
mult alio be baling, is required for that purpoli*. Eight ounces o/ boiling 
w\ir<T are capable of -difiolving half a grain or thefe flowers. From this pro¬ 
perty we may fufpett that regulus of antimony contains a falihe matter as 
one of it* conftituent parts, which is conformable lo the opinion pf fbmc che- 
mids- concerning falts and metals. : 

Neverthelcfs, if we confider that regulus of antimony cannot be deprived of 
all the fulphur with" which it is linked in its mineral Ptate, we may' fuppofe 
.that part of the acid of fulphur tpay, by uniting with the earth of the regulus 
of antimony, give the faline qualities to the flowers of this metallic fubftande. 

* CCCV. FLO WE RS nf AR S .E N I C. The. white fleers of 
arfenic are nothing but white arfenic itfelf j which beitiga volatile flibflance, 
unalterable by fublimatioft,’ may be railed altogether,, without any change. 

Jr lowers of adenic are made, as all other fioWers are, by fubiimfhjg arfenic. 
See Subumation. ' '. u : • . . »' 

We ought to obferve that they are nof'perfecUy ‘white^ nnlffs the arfenic 
from which they have been fublimed h:<j> Teen perfe&ly dephlogiftica$ed and 
white. Lf tlie arfenic which is lublimbti be' tySited^'witlv <if;little the 

flowers will be more or ief$ yellow, 6r red, according to the quantity of fulphur 
which is fublimed along with thetiri. If the arXenic be in-a reguline ftate, or 
coufiderably phlogifficated, its flowers will be mpre, crisis greyilh or brown. 
JHence we fee veins of thyfe diflerent colors among the arfenic Which i$ found 
in commerce, and which is obtained by fublimatioh in great works fromb|ffe- 
nical minerals. ..' 'f 

As arfenic is very fufible, when'thefe BoWers fix t^mfidves to any fubttance 
coufiderably heated, they fuffer a kind of fufion, are agglufinased together, 
and fo;m die denfe, compass heavy, Chining rnaffeis;which are in’ the {hops of 
drnngifts. The nature and^prqperties of flowers of a’ffiyiic do not differ front 
. thoie of arfenic.’ See Ars^ni-c ’,■ v/'.. . ■ '* '• V. ■ 

■ • CCCV1., FLO W E R S */ B:E-K. BE N'Z O IN. 

To make flowers of benjamin, let a quantify of benjamih be |^:lhto a yarnifhed 
earthen pan, which is to be covei^d' With Another iri^ried p^ ofj;TOhe ware/ 
The edges of thefe two pins ought to hjiy.e beefl ground upon a ftbhe, fo that 
they fir well to each other. Theyaret6‘be'la'^dl ^t^erfier w|th pap^f dipped 
in pafte. 'Flit: earthen, pan pon tamingjbenj[vjty1tfIs tq be put ubbn a gentle 
fire, and whs*. a is not capable of raifirm the offd’^the .bc^jamb* Withthat hea^ 
the fublimatiqsn is to be performed : kh#'are;t:o be 

unluted, • and' griat,cafe is to K be•takeri that they be' ' If tfib fubfimi-* 

tion ha: been performed, 'the iiiriiefflirfae'e .Of brill be * 

found covered with fine fparklfmg flowers like ayery 
like * kittened' ne^fleai''' A.cOnlVferable Quantity -alfOkta 
f< and, which are not raifed, and which cover the furfaOj^of tf 
jandn. The flowed are; to' befwept off with , w 

The fuccefs of this operation depends quiche 'Mg^' iffiftfSt,. 'fcftq She' 

time employed. If thereat be too great, a part of the.w® 
rile together with the flowfers, #lnlri Will thiehcO'^^y# dW 
In this cafe they muff, be again Ihblimedi and'with'a lf> Pfi wrjwuk’ 
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been mixed together, they are generally expofed during a certain time to a more 
or Ids Itrong hear, which is, however, incapable of compleatly fufing them. 
'The intention of this operation is either to effeft a flight union betwixt tin le 
matters, or tq, free them more peiteflly front any inflammable or extraneous 
matter, by this calcination, bee Vn rification. 

CCCXIX. FRUITS, (g) * 

• CCCXX. fULIGINOSITY. By this word is meant foot, 01 
the black matter which accompanies the flame of oils and of oily, iubftances. 
See Soot. 


CCCXXI. FULMINATIOM. Fulminarion is the folded and 
violent expiofion and inflammation of certain bodies, which are therefore 
called fulminating. Such are the expiofions of fulminating powder and of ful¬ 
minating gold. The exdbfion of thefe matters is called fu(mmatien f from the 
noife accompanying it, bfwhkh it rdembles thunflpr, 

CCCXXII. FUKN A CE. Furnaces are chemical inftruments ufed for 
containing combuftibfe matters, by the burning of whtoh the;,heat requifitc for 
operations i° procured j and alfb for containing the fubfoflCes themfelves to 
which the heat ought to be applied.. . 

As chetnifls require for different operations all the poflible degrees of heat, 
from the weakeft to the ftrongeft, Wj an the form of furnace^contributes 


(g) Knurrs are confidered only as glaring 
motet wls in this article, thd grtateft part of 
which is extras fiom a note of Dr.Lswfc 
to his Tranflation of Neuman. The red 
juices of fruits, as of currants, mtdbetriitf, 
Jder bn ries, morelte and bleak cheftuth wfien i 
jnfpifljted and dried, may he again jliflmyei 
in water, to Which they give neatly thdfame 
red color as they do when fMfe. ReAifllm 
ijunt extracts the tinging particles, and. ad* 
quires a brighter color than the waWfy Wit* 1 
tion; becaufe much of the mucilage h 
left undiflolved by the former. pm red 
iolutions and the juices are fomedraes made 
dull, and fowetimes more florid, by acids, 
and ard generally rendered purplUn by at- ’ 
kalis. 1 hi colors of thefe juices at# gene- 
rally perdhable. They ate not deftfttcUbio 
by die fetwcniatfcn of the Iiquensj, but 
they quickly decay when .the is 

ipread thmlv oft any fnbflancfj 
open air. fhe Fright Jiv*|y 
changed Thd ear 
*■ k 


alum-water, art f*>« to yield a yellow pig- 
taenia ^ when they have gfawn aW«rrpe, 
a purple fidpneat* Woollen cloth, prepared 
Wfth bartay, ^rnefivea, on being 

bmMwhMwa ppri&AMe seflow 
lye. Tm&ttok mmb* <wr grm* tP^mtusn* 


weJvv^ dyesfh * 

batfkfXb&ifietim It is faid, 

tba* t&ebmry of the Ufatratim pimtum 
ftein* paper of a wim U$M flMPabb 

graeo b (few* cfeWMgfl tfr * blue; that the 
common mm.pipm 'itowites its color fam 

mwf 

m> bp abM*. iff. that the 

coloring jwatie 0btaipe4>&|fQ*nebe feet* 

;itt»vfeftt The 


paper of a green color, 
pared the iubilande 
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greatly, as we Hiall fee, to produce the different degrees of heat v they have 
contrived many furnaces of different forms and conilru&ions j but all theft: 
furnaces may be reduced to a fmall number of general difpofitipns, which we 
fh ll now deferibe. 

The fimple furnace is a kind of hollow tower, cylindrical or prifmatical, wit 
two doors or principal opening \ the one below, called the door of the ajh-boU ; 
and the other immediately above this, called the door of the fire-place. Betwixt 
thefe two doors a grate is placed horizontally acrofs the interior part of the 
furnace, dividing the whole cavity of the furnace into two parts: the lower part 
is called the ajh-bole, becaufe it receives the alhes which .fall from the fire-place. 
The door of the afii*hole gives admittance to the air neceffary for maintaining 
the fire within the ffifftiace. The upper Cavity , of the furnace is called the fire¬ 
place^ becaufe it contains the cohnibullible matters, ^Through the door pf the 
fire-place, frefli fuel is to be .introduced, to fupply the, place of what is 
confumed 1 , 

This fimple furnaq$, fimilar to. that ufed in kitchens, is fufficient for many 
chemical operations, lit the fire-place, amidft the coals, crucibles may be 
placed for the fufion of fufible matters •, fuch as lead, tin, bifinuth, &c. or for 
the calcination of matters which require but little heat for their calcination j fuch 
as the alkaliifor making Pruffian blue, beasoar mineral, &c. 

On this furnace may ^fo feejglnced l^ft>ns fot; evaporations, alembics for 
diftilling in the Water-bath^pots fiiled with (and for digefiions and diftiliations 
to be performed hy, RMSztts" ^a;&tid$£di, and a gemlei heat,, either with alembics 
4x with retorts *• 1 

As feveral of the operations made with this furnace are of long duration, and 
as the furnace requires a continual fupply of fuel \ chemifts have contrived to 
adapt to it a magazine of coak inform ofahoUow tower, clofed in its upper part, 
and fb difpofed, that .white the dual of the fire-place is cofiiiimed, that of die 
tower falls down and Supplies ka place. The furnace thus difpofed is called an 
atbanqry or;, the, ., S$e ^ktHAsro*. - See Bi*a tss. 

Tl-in.'whichthe heat is produced and' 
maintained bythe •• • lan^p--within it. This furnace has 

«vkiegitly 1* ^ as only one 

opaiing below, through wbic^',\thc^ and a kind of lmall 

ehimney made id'l|s.tajfjB'' P*rt£|mr^ dinuilation of air, to keep up 
the fiatlie of This furnace is very 

+.'■ jj^^viniterfc'bath or land-bath 
& iiVpiuti ^s iyly jalSfiiiftir. .^PiAits. 

.Covered with apieoe of -the' 


d fire-place of which is 

$e of -the sird’ M 'the • furnace* which is 

fr'; t his pifeie is eroded in its lower part by two bars of iron 








to each other, and at its upper edge it has a 


yisto 


jde(^#t^bquen(iy forms a third cavity, which is called 
]i& ,ia Ht foiled tc* receive the 4 retorts containing the 

' la made to give paffage to the 
&! article prsT n ration, ought 
•of ^ degrees. The ole of the two bars at the bottom 
port the veifel pieced there. 

■■ *p •• 


Above 
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Above the piece we have now deferibed is a fourth piece placed, the form of 
which is that of a fphcrical cap, or of an inverted dome: it is accordingly called 
the dome. dome has an equal diameter to the other piece, to which it is 

to be fitted j and in its lower edge it has a femi-circular cut, which correfporxds 
with the fimilar cut of the lower piece and jhefe together form a circular 
opening: the dome has in its top another opening dr'fhorttube, through which 
the air contained in the furnace pafies, and is a kind of chimney. 

The ufe of the dome is to keep up the heat all around the retort which is 
placed in the furnace, and to apply a certain degree of heat to.the upper part or 
vault of the retort, by reflecting or reverberating it: hence it is called a rever¬ 
ts era lory. iiv this difpofition the vapors which rite in the .retort, are determined 
more etficacioully to pals through its neck. We may judg^after this description, 
rhut reverberatory furnaces are only ufed for diflillatipns with a retort, in which 
a certain degree of heat is neceflary. 

Dill illation may be performed in reverberatory furnaces, either in naked fire, 

' by placing the retort immediately upon the bars, or in a fknd-bath, fay placing 
\i; on theie fame bars an iron veflel, in tiieppper edge of which is a femi-circular 
cut. Into this iron veflel is put fine fa ml to the thicknefs of one or two fingers : 
then the retort is to be placed in ir j and, daftly, it is to be filled with land up to 
the arch of the retort. If the heat . be required to be of a certain *ftrength, the 
iron veflel mull have a diameter lb much lefs than the internal part of the fur¬ 
nace, that an empty fpSce of about thethicknefs ofa finger fball be left betwixt 
them, excepting on the fide where the neck of the retort isj and there the hollow 
cuts of the furnace and iron veflel that Correfppnd to each other ought to join 
exactly. See Plates. -V ■ ; 

'fhe melting furnace or wind furnace, is intended to produce the greateft 
degree of heat that can be excited without bellows. This furnace ought to be 
lb confi.ru&cd, that a current of air fliall cofiftanfly pafs through the fire-place * 
and the more itrongly and rapidly this air pafies, the more irttenfe will be the 
heat in the furnace. , 

The chief method for producing this efleAisfbleavein.the uppefpart of 
the furnace a fpace clofe on every fide, excepting above and belowV beeaufe the 
a:r contained in this cavity being rarefied and expelled by the heat produced by 
the fuel ourning in the furnace, a vacuum is here formed, which the external 
air neceflarily tends to occupy from its gravity,. 

This being eftablilhed, the furnace ought evidently-to be fb difpofed that the 
external air (hall be obliged to enter, at tne afh-hole,< and to pats through the 
fire-place, to fill the vacuum which is c»ntinu^ly-$b^mg tjdfh' internal 
part (ft the furnace and in its upper cavity* •• '’■■■*.?? • 

W. ought to obfeiwe, that the column of air the 

upper part of the furnace, being a little lhorter, and 'bobfe^entlyT%ht|f,: than 
fhe column which cortefponds with the lower part; thefairI'apbWk’'Naturally 
determined to enter at the bottom* and To go btft afthe the .. VQp ciji&c furnace * 
io that yif this furnace was a hollow cylinder, the lbwcr and upper *mouths of 
which were equal, and if the fire-place was in .the ' middle*'pro¬ 
bably pal’s through it from bottom to top'*, butts this difference fwo columns 

being almoft infinitely Tmali, the velocity of the current Of air Would be as 
final! : but ;f, inflead of this difpofition, the furnace be contracted in its upper 
part, and if it be made to become a tube of lefs diameter, then the rarefied air 
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is obliged confxderably to accelerate its courfe in palling through a flraiter fpace’ 
and thereby overcomes more, e^fily, the prefTure of the iuperior air: hence the 
air introduced through the lower part oAhe furnace, in order to fill the vacuum 
■which is continually ^forming 'in iu upper part, pafies To much more rapidly 
through the fire-place as if finds, left obltacle above 5 and conli queiuly this dif- 
pofition of the furnace neceffarily determines a ftrong and rapid current of air 
to pafs through it, from the bottom to the top. 

From what has been faid we may eafily perceive* that the more the fp.icc or 
air is rarefied in the upper part bf the melting furnace, the ftrtmger and more 
rapid Is the external current of air which is obliged to enter the furnace to fill 
up this -vacuum; and confequently the more intenfely the coals mud bum. 
Hence thefe furnace#produce fo much more heat, as the tube which is at their 
upper part, called the tube of ajfpiration , is longer. But we mult obierve, that 
although the activity of,this furnace is owing in great meafure to the contraction 
in its upper part or to itsfube; ,heverthelels a top, great contrafHon of the tube 
would be very inconvenient, -bedaufe the air rarefied, and obliged to go out at 
the upper part,, can Only • acquire a certain determinate velocity : whence it fol¬ 
lows, that if this tube, through, which the rarefied air is to go out, were fi> 
ftrait that this air could not paft, unleft it had a greater velocity than it is 
capable of acquiring,; then the air, finding an obstacle in its way, would be 
retarded in its progreft; and confequently too great ftraitneft in the tube im¬ 
pedes, rather than xac$jtaie$. the pf the air: accordingly, I have found by 

experience, that a nftlting fdmact: to which too ftrait a tube, however long, has 
been adapted, produces little compared with that caufedby a tube of 

fufficient diameter. .* . * •; 

Hence the' diameter of the tube imuft have a certain relation to the capacity of 
the furnace, and to the-door of the aih-hole. 1 have found that the diameter 
of, the tube ought to.be to the, diameter of the furnace as 2 to 3 nearly, parti¬ 
cularly when the tube is lonjg enpugh (b). The opening at the bottom of the 
furnace may be equal in width to the body of the furpace, or it may; 
be. contracted, if the air ^be required to ftrike the fire with more force 
anduf^4ity.;''v.Af«:r'*tefe ;pn,n§cipl)es;: we-ftoyr proceed to the conftruc- 

of this furnace does not differ 
from 4bat of a fimplerurnace,except that It is, or may be open, or almoft 

(A)i TfhB diameter ©f fitie tabe ought to patroWingj, the door pf the aih-hole, the air 
have a certain proportion, ppt to the will .paft down the wide tube, which will 

the afti-hpie, hut m the fpatreleft hy 'then contain two d'ftihct columns of air, 

tervaft of thfe grate j iand Qt&l a(c<mc|fi»g>. "ifad. the other dHccndihg. 

to bear a certam proportion to The following proportions'feem to me to be 

oFd^'fircip^acrv'■^fhd,propordo*f'tj^a^ha | Ii , preferable: If the area of the fire-place con- 
kf 'thfe. idtaifc&n*?,• dienes 1 W the- tdn 144 fquare inches, let the, area of the 
;tol?e Siofu'td'"'.t^he^and the fum of the fevcralintervals of 
' f lite, as,.tw$T$f $?«»* Mwi grate'be, each of them, 36" fquare‘inches: 

'gfeat'a -W,!. yf’pkuffikiffit ,,'Tmt in certain ftates of. the fife, for in - 

'ft : 'ioo, ftaneeywhen it, 'is thoroughly.kindled, the 

'l«rjrtft^etijbnup• J tipper V»at. ni*y be adrantageonfly ftiU fur- 

by- ther c^titfaifted by regifters, -by which much 
; fuel may be fayed, anti the fire kept more 
and equally, intenft. 

’pacing through in too larg^ k quantity, by 

;V'.• ’ Fp a - emirelv 
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entirely open, below, and fupported upon feet, or a kind of tripod, which 
ferves as an afli-hole. An elliptical form is generally given to it, with intention 
to concentrate the heat (i). The upper part of this furnace is terminated by a 
dome higher than that of the reverberatory furnace, called the tap. This cap 
has two openings, one of which is placed laterally and in the front j it ought to 
be large, and to be capable of being -clofely fhurby a door : the other is at the 
top, and ought to be a rube of a convenient diameter, upon'which other tubes of 
indeterminate length are adjufted. 

This furnace has no laboratory, or rather its laboratory is the fire-place itfelfj 
for the matters to which the heat is to be applied are placed in the fire-place, 
and funrounded by the burning coals. 

The melting furnace may have a door to the fire-place; but this door ought 
to be kept Unit during the operations. It Only ferves for the more convenient 
examination of the condition of the crucibles or other matters placed in the 
furnace, and not for the introduction of frelh fuel, for which purpofe the door 
of the cap is intended. This Jatter door ought to be very large, that a con- 
fiderable quantity of coal may be thrown in at once. The reefon why this do'':* 
is preferable to the door of the fire-place for the intioduCUon of the fuel is, that 
the current of air may not be disturbed in-itsdireftion; and vherefore the lateral 
door ought to be kept open as iktk as pofilble. 

When the internal diameter of fuch a furnace is 12 or 15 inches, when the 
diameter of the tube is $ or 9 inclies, and its height 18 or 20 feet, and when 
the furnace is well fupplied with fuel, an extreme heat is produced: in fefs 
than an hour the fire wul be white and dazzling, like- the fun * its heat will be 
equal to the ftrongeft degree of heat in a glafs-houfe frjmace. In Ids than two 
hours may be melted whatever is fofibie.in furnaces (k). The hotteit part of 
this furnace is 4 or 6 inches above the grate. 

Chemifis generally belies that the po^er of a melting furuace is greatly 
encreafed by a wide and. high afh-hole, or by bringing the air which is to enter 
.it through'a long pipe from without the houfe in which the fu "ir.reftands : but 
thefe advantages are,either imaginary, or only relative to riv vacuum formed in 
the upper part of the furnace. If indeed a furnace 1 e *h placed that the 
opening of its afh-hok fhall be fitted to the-mouth of a ureat cavity j as to a 
cave, fr>; inftance, in the roof of which a hole is made, into which this furnace 
is to be fitted ; and if this cave has no other Opening than through the bottom 
of the furnace; then a very ftrong current of air will pais from the cave acrofs 
the furnace, although the furnace had neither cap nor tube : but we muft 
obferve, that this current of air wifi always be fetooger if the furnace is pro¬ 
vided with a dome and tube; and fecondly, if the air be determined to paffs 
from the cave acrofe the furnace, even wkhootdomeor tube,> thisrouft proceed 


of the furnace would ptavept arty advantage - from *4* D’Ateet** Metnofe cohcefairtg file 


from the elliptical fi»r«t* of funnies* even if 
heat were fuppofed totdiiBldeItfelOjk* light. 


k ng«corttmued heat. 


effe&a of a 

only in rightlines, and to-ifse'diewhy capable been" fu'wifnch find 

of concentration by reflexion; a typpofida*, ' refifted tbekfelH only 

bOwever, whichcannot lx: adM*ttedi dlirliiga^fifeafertiai'e.'".. 

(i) Moll rufible., fublhuuks may be fufed ; ; 

only 



FUR 


*93 


only from the heat of the furnace rarefying the ambient air, by which the more 
con den fed air of the cave is determined to pafs through the furnace to fupply 
the place of this rarefied air. In this cafe,' the chamber in which the furnace js 
placed, ferves inftead of die dome and tube. This happens in a glais-huufe 
furnace. Thefe furnaces are bulk upon fubterranean vaults* which lerve as 
afti-hoies. The internal capacity of thefe furnaces is very great, and is occupied 
only partly by the com bumble matters, and by the pots containing the glafs: 
hence the air of the afil-hoie is continually introduced there to fill this empty 
lpace: befides, the heat is always very great in the domes under winch the 
furnaces are built; the contained air is therefore continually rarefied; fo that 
they ferve as the domes and tubes of furnaefes to draw the air from the 
vaults. ' , • 

The pijpe which is femetimes fitted to the aflv-hole of melting furnaces does 
not contribute to the draught of the furnace* excepting‘the laboratory in which 
the furnace ftands be final! and confined: for then the air of, this laboratory, 
being feon heated and rarefied, becomes left proper for exciting fire than the 
colder external air wbbhthe,pipe fupplies. See Flates. 

1 ’ne furnace called the ej/ay or.cu^elliugfurnace is Of a prifmatic quadrangular 
figure, and is chiefly ufed to majkc cKaya of the value of ulver, or of filver Ores. 
This fcrnr.cc is rompolcd of an rlh^hoie, a fire-place, and an upper part which 
terminates it above, like aquadraflgular truncated pyramid. The fire-place and 
afh hole are nor, properly {peaking, feparated from each other, becaule this 
furnace has np grate (l) j hence the coals in this furnace fall to the bottom: in the 
lower part *he furnace are three fmail doors, two in the fides, and one in the 
font: cib >ve this latter door. is:a,fonrthi;4oof, placed like that of the fire-place 
or'a Ample furnace; and at the Sbftom of this door are two iron bars, placed 
within the furnace horizontally and parallel to each other. 1 hefe bars arc 
intended to fuppert a muffle, the mouth of which correfpOnds exa&ly to the laft 
mentioned door* In^this muffle the cupels and vefiels capable of containing the 
matter to be heated arc to be .placed. 

The top » t i,. furnace is, truncated, and forms a pretty large aperture, 
through which ;.he fuel is to be introduced.. Some of thefe furnaces have a 
final! hole in the from of this upper part,, through, which m iron rod is intro¬ 
duced to pufli the coals down, and whfcjf afib lerves to ike w the ftate of the 
fire. In feme of th*ft furnaces the; Upper,part is tetjtotrtate^ by a fiiort tube* 
which on feme occaiions is eoavemerit $ for although the internal capacity of 
Xlns furnace, including its upper part, n^es a iufflkieijt draught for thefe 
operations, a greater heat may be rtqaured,; and this is effe&ed by 

adapting a tube to this furnace* Ste Essays; . : 

. .Some operations, .which• raulkifeoimadte either in a muffle op in, a reverberatory 
furnace, require the ftrongefft.noting heath. The difiillation of Kunckel’s phof- 
; a hek much fuperior to that of ordinary di&illations. 

Eflays alfo ofpone.lainand vittificaticai, which ought to be done very cleanly, and 
- ;^^fo*emdfer jfewy violent, 3 hiM» whieh'^cannoi i*, procured 

" * ’ilii cafej^fi^iway 'be .fitted Whthei diftilling 


,<ri( 1 




therefofe*whkh %«• li|5ka!hi«l 

' ' • ' ' "1* \ f 11 v\ 



* this furnace «nich mere convenient; in the pkte 
tit furnace a grate is represented. 

or 



pr 10 tlve oTay-furnaces, like that of the melting furnace *, and thus as ftrong a 
heat as is wanted may be procured. See Phosphorus, Porcelain, Vitrifi¬ 
cation. . (m) 

Che mitts have contrived many other furnaces, and fome very complicated, 
for particular purpofes; but they are moftly embarraffing, ill-contrived, and 
even ufetefs: for by the furnaces above defended an able operator may 
perform perfeftly well every chemical operation. . ' ' v 

All thefe furnaces may be either portable, and compofed of baked earth 
hooped with iron rings or covered &ith iron plates, if they are intended to be 
more durable; or they may be fixed and flationary, arid made of bricks and 
tiles." This depends on the fize and difpofition of the,laboratory. - 

The matter of all chemical furnaces is always a clay Which ought to be of a 
good quality. Common clays do well enough for furnaces that are not intended 
to hi (lain very violent heats, by which furnaces are apt to be cracked and 
deilroyed, even before the operation is finifhed, unlefs they are made of the 
moll pure and refractory clay. See the clays mojl proper for, this pitrpofe under 
the tide Ct, a v. 

In thefe furnaces no iron bars or fuppovts ought to be ufed, as that metal 
is very quickly melted, calcined, and' defboyed. Alithe fupports Within thefe 
kinds of furnaces ought to be of the fame clay pf which the furnace confifts. As 
the heat is much lels in the tube than in the body of the furnace, this tube is 
frequently made of iron plates, excepting its lower part, which ought always 
to be made of clay, Thefe tubes of iron plate have many advantages, as they 
are light and manageable j but they have a great inconvenience, which is, that 
their inner furfaces are fubjedl to calcine; .hence when much flame 'paffes 
through them, feales fly off from the iron with noife; which falling upon the 
crucibles and muffles, difpofe them to vitrify, becaufe iron.is a powerful flux to 
clay. The whole tube ought therefore to be made of clay. 

When the tube is long, it ought to be lengthened by iron rings and hooks; 
but thefe ought to be fo arranged that "the tube tnay be lengthened and 
Ihortened, according as the greater or lefs heat may difpofe it; otherwife it 
might crack. . ' ' 4 ,,, . 

The furnaces deferibed in* this article are employed, arid are neceffary, for the 
feveral operations of chemiftrjr. Many of them are alfo ufed in the arts, in 
manufadlures, and in works in the great: fuch are the furnaces for gUfs, 
pottery, porcelain, and for iraelting of ores! what is peculiar to ahy of thefe 
furnaces may be found under the article of the art in which it is emplpyed. In 
'other refpeds their ftru&ure is conformable to the general principles .eftablilhed 
in the prefent article, (a) ‘ . T; 1 .-. A 

CCCXXHI. F U $1 B I L I T Y. Fufibility is , a Equality wfcipH renders 
bodies luiceptible of becoming fluid* when estfofed tb'-a&Brtaiii 
■' ' • y- ■' f 

(») See a plate and deferi(»tipn 4 very are .reprefimteig, .'and .ah.-' 

co mmodious furnacefhrttxpr^hnehts • on : vi- nexed;''ia'”W'hfeh ; t|ie ‘jNOpef^^w^iioiil-for 
u location, and on the making of porcelain* 1inmg.|he'*nfl4ef^fu(r*^^_h^e;-Of plated 
and for many other purpoies. . iron* and 

(n) See Plates, where favaad furnaces related. 
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Fufibility is the reverfe of the refractory quality $ fo that the lefs the heat is 
which is requifite for the fufion of any fubftance, the more fufible it is. 

Bodies differ much from eaeft other as to their degrees of fufibility. Some 
of them, as air and mercury, are lb fufible that the heat of the atmofphere is al¬ 
ways Efficient to keep, them fiqid©th«yr$* as forpeoils and water, which are 
nat urally (olid wichthe degreeofcold marked d in KeaumUr*s thermometer, are 
prefently melted when they are expqfed to a greater beat: other fubftances 
again, as lead, tin, bifmuto, &c. are habitually folid in the greateft natural 
heats j hut are fufible with a degree of heat lefs than is requifite to make them 
red : and, lailly, others are not fufible .till they become red, and even white, 
by heat: fuch are filver, gold, copper, iron, glafs, &rc. 

As the fufipn of a body is cauied by the interpofition of fire betwixt its 
integrant parts, by which their adhefion is defiroyed, we cannot conceive any 
other caufe of the greater or left fufibility than a more or lefs intimate contact, 
and a more pr lefs flrong adhefion of die integrant part®of different bodies; 
which are dlfpofitions depending on the figure of thefe parts. See Hardn tss 
and Fluidity. \ 

CCQXXIV. F U $ I,Q N.' Fufion is the ftateof a body rendered fluid 
by fire. See FteiDjtnr Fusibility. l<t r..^ 
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CCCXXV. AL ANG AL. (e) 

C(XXXYI. VJ G A L B A N U M. (?) 

CCCXXV1I, >G ALLEY. This, name is given to reverberatory fur¬ 
nace*, in which fevwal retort* may be placed at the fides of each other. As 
thefe furnaces are bblong, and have lateral openings, they have been fuppofed 
to refemble galleys, and have thence received their name. 

CCCXXVIII. GALENA, (j) 

CCCXXIX. GALLS. (r) 


(0) Galangal. The Indian root called 
freater galangal referables ginger in fmell, 
Lite, and chemical compofition, The fmalltr 
galangal has a Wronger and more agree*We 
fmell than the former, and a more pungent 
and hot tafte, like that of pepper. From 16 
ounces of this loot fcar^ely two fcrwples of 
oil were obtained; and this, oil pofleJTes little 
ot the pungency of the root. Six ounces of 
extrait were obtained by means of water, 
hom 16 ounces of the rOotj and an ounce 
and a halt from the fame quantity by means 
of fpun of wine. The watery extra,# was 
the more f ungent of the two. Neuman, 

\p) Galh >num is a gum-refin, contain¬ 
ing more of a refwous than gummy nwttsr. 
Spirit of wine extracted from a pound of it 
nine 01 <>< es and a half, and water extracted 
fiom < w fame quantity .-only three ounces* 
The miell, flavor, and peculiar tafte of gal- 
banum reiides in an eflfentlal oil, jvhich may 
he raifed in diftillation either by means of 
water or of fpuit of wine. From a pound of 
galbanum fix drams of dfential Oil may be 
obtained. This oil, or a great part of it, is 
of a blue color, fometimes of a deep bright 
blue. By expofme tq air tbifebiu# cohort 
changed, to a-purple, tktmm* * 


(e) Galena is the name of a lead ore, 
couufting of cubic particles, and compofed of 
lead mlncralifed by fulphur, with which alfo 
a littlejfiJver is aJmoft always united. Set 
O of Lead. # 

(r) Galls are excrefcencies found upon 
oak trees, and are amongft the ftrongeft ve¬ 
getable aftringents. Extradb made from 
galls, either by water or by fpirit, poffefs all 
the aftrtngency of thefe vegetable fubftances. 
From fix teen, drama of galls fourteen drams 
were extruded by water; and from the fame 
quantity twelve drams and two fcruples were 
extra&cd by fpirit. Galls, like other vege¬ 
table aftringents, or the infuftons of thefe 
fubftances, being added to folutions of green 
vitriol, or to dilute and (saturated folutions of 
iron in any acid, change the color of thefe 
foluffyn* to a deep blue or black. The 
black liquor thus produced is the bafts of 
inks, ana of many black dyes. See Black 
and Ink. When the green vitriol is dif- 
folved, and when the galls are infofed in 
diftilkd water, , or in common (pring wa¬ 
ters, ike color produced by mixing them 
is, according to Dr. Lewis, blue: but if the 
fmaUeft portion of alkaline fait be diffolved 
iftiihnamtw dr ifitbrnwatec has any mtrid 

tendency, 
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CCCXXX. GAMBOGE. (#) 

CCCXXXI. GANGUE. .Gaagwe is the matrix of ores. See Matrix. 
CCCXXXII. GAELIC. (t)S ' 

CCCXXXUI. G A R N E T- 

CCCXXXiF. v G A S, Tb»***a*&#mi* chemi&s to the volatile in- 


tendency* however fmail, the color produced blended with the refinous, that greateft part 
will be pur'plifh or reddi£h. Tbefe colors, of it is foluble either by water or by fpirit of 
•when rendered more intenfe, by adding more wine. , It forms a beautiful yd low pigment, 
of the coloring fubifahees to the Watdt, ap-^ and is much ufed as fuch by painters. Dr. 
pear of a blacjc color. The blackheft prqr Lewis fays, that it gives a beautiful and 
duced by this mixture proceeds frOm a co- durable citron-yellow ftain to marble, whe- 
loring matter which is only diffufed .through „ ther rubbed in fubftanee on the hot ftone, or 
the liqtfor, and may be feparated from thence applied, as Dragon's blood is, in form of a 
by dilution with water, and by deposition, fp*rituo»s tin&ure. When it is applied on 
The feparation may be prevented, as is done cold maHife, s the Hone i${ afterwards to be 
in the preparation of ink; by adding ibitfe heated, tb make the cplor penetrate. 
mucilaginous matter, as gum. arabic. ^This (r) (Saklic. The foots of garlic con- 
coloring matter is evidently aferruginoua tain*a confiderable quantity of mucilage, 
precipitate' ; for altho’ it isnbt maghetital, it fome refm, and a egry frtiall portion of 
may be rendered magnefcical by • fli^it cat- effential oil, in which the Whole fmell, tafte, 
cination. To this precipihmt of the ’ and peculiar qualities of garlic refide. From 
inflammable matter of the vegetable aftringent thir ty-two ounces of garlic drilled with 
adheres and gives color. When by calcina- water,, Neuntan could obtain fcarcely half a 
tion this adhering matter is, made to combine drain of this oil. 

in fome meafure with tbefertuginouspreci^ (u) Garnet, Grarwtusgemma, isaftone 

picate, this precipitate, though not perfectly ranked amongft thofe called gems, tho’ left 
metallieed, is however fuffidchtly metallised brilliant than any other gem; it is tranfparent, 
to be rendered magnetical. In thefe -pro* foiwetimes more and fmnetimes left; generally 
pertics this precipitate corresponds with the of* dark-red color,butfometimesyelTowifh or 
blue ferruginous precipitate, which forms brOWit; the eighth ftone iit hardnefs from dia- 
Prufiian blue, to which alfo fdme phlogiftic mondsj and fuhble by fire. Cronftedt forms a 
matter adheres and gives color ;*but it differs diftibffc order of the garnets and the bafaltes, 
from Pruffian blue-by this property, tbatit which hdcalls terragranata. Thediftinguifh- 
is folubleby acids, whereas the latter pm- ingproperty of thefe garnet earths ij, that they 
cipitate ft not foluble. Thus, tte black are more fufible in proportion as they con- 
coloring matter of ink* may be dlSplved by tain left metallic matter, and are more tranf* 
actdsj and .their color' thereby deftroyt a; parent and glafly ih their texture. In other 
Alkalis alfo dcffroy the blpcknefs of inks, by refisedts they rcfemfble the filiceous order of 
diffoivung the aftringent or infiammable ad- earths* ! SH Ra«ai;t ts. All garnets cot* 
hcring matter, and leavings the iron in ah tain iron}'?tat®r of them contain, tin alfo ; 
ochery ftate, itmilar to tl« precipitates of and fome, acceding to Mr. Swab, contain 
iron, formed by adding alkalis ^-toiblutions iron and lead. Their forms are various; 

* of ffiat metaJ m acids. . Tltd b|dchiie6 ferae-.haying- fix fides, and others having a 
deftroyed by dddm^acids to ink isreoewteed grc&ter number. ' To imitate garnets Nert 
by adeitioojiOf*aJkalw; «nd converiely; r. ^ dire^bv'tbat twenty pounds or cryftal frit, 
I haverrtot foimd^bat galls precipitate li«em pounds of calx oflead; three ounces 
other .otdadtgtoafb;' half an ounceof zaffre, fliould 

together during twelve! hours; and 
tiora, the that the vitrified mafs, after it is feparated 

thefe .hydros!^ ' from yuy dead which may have been revived 

and gem^h^pttrpiei'M-./ *:* by the^rufitaii muft be again kept in fufioir 

• ' during 'ten-hours. . v- 

gummy • • • ' :, r . 

r'J'. S» < *' *1 ’ . -' T '■ ' 'Q^tJ '■ * } viflblc 
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vifible parts 
and collected, 

Thus, for example, the noxious vapors which rife from burning tdCarcofi', And 

.. . F . . r • _j' asi-JL—.....—-juin- 



mufk, may be called the gas of thefe bodies. 

( The gas of moil* fubftances, particularly thofe whlth ^a the hefVe^ feem$ 
to be nothing but pure, or afcnoft pure pMogifton, whibh if difenpged from 
bodies without ignition. The jtnineral noxious, vapors'eafled d&aps may be : alfo 
ranked atr.ongft vapors called ££*» at leaft thofc of them may whkdr ai« iovifible. 

CCCXXXV. GELATI J* CbU‘-Sp and' ®Btl Y. (x) • • - 
•CdCXXXVf. GEM’S;' (?) .• • •?]'? . 

CCCXXXVII. : G E N-l^FA N. (*)' ' 

CCCX XXVIII. G I Lfr I TTG. Gilding, is atj of applying exceed- 
ingly thin layers of gold upon dad Ibifaces of certain fubfiances,. to give then* 

the excenial a^pearanctrbf'gsdd;-,'*’* , • ' 

T he luftre and beauty of Itanrocamnedfi^ and discoveries 

cotfceming the different m^thodi of applying It to different fcibffcmccs, Hence 
the art of gilding is very extenfive, and contains many particular operations, 
and various management. 

A color of gold is given by painting and by, varni&cs, without employing 
gold * but this is a Me kind* ©f #d*ng. efitor ts given 

to brafs, and reviver, by applying upon thefo metida. a gpld-c^ 
which being' tran&afbht*. w ad the bri^ancy 'Matty 

ornaments of brafs dre virnlfficd'f^diis 'd^ht^r, f '’’wI4cif 
to diftinguifh them from cWe 5 #!^ **« yjamfihed 


are put upon leather,, vduch fa then. 


& ,m ,‘V. 1 


0’’ .^v 


( r ) Gelatinous (wdGxaxv. &r J«fci>v. The fpiotaf wine ■ mufb he 

,*) Gems are certain femes confining of Wry much dephte@Mated.y a**d forth*pur- 
tfae filicnus t or what ns improperly called pole augsursditett dry pousdh to be thrown 
vitrifiailt earth, much veined for their luftf*, bts ft*, which attracts the watcr, and 'with 
tranfparency, color, hardaefs, weighty and it forma a liquid dsttitaft from the (pint; 
rarity. Thefe are, diamonds, rabies, '&* which being cotteffod at the bottom of the 
phirs, topples, emeralds, . veiB^>*hay^''fe|»»»ttd. 'by decanting die 

thyils, garnets, hyacinths or jacinths, be* ifdris* -Syt-ifei# 'Method she Ijrilrit is much 


•at- 


fame tiia*i 'it 
. by which 
and, ,alfo'.cocnn^iriei^ii-' a 


rylls or aqua marinas. The eiaftr in which do; 
they' are *numeraaed flfows hM*r" ;*«iat«Re 4c 
degrees of hardneft. t She ftacqoimr 

tftk % Rjb'itBSr'&&■■■;! fW-y |^opellty ; t*fe_ 

• <*) 'Gtume. > Ffow firteeuJiuWbwf from* «tr^'. '• ••••Tliefe>iacom^»#«■^•bee-.'-jpiw. 

the root of gfcmien J 4 FdUn»rt: 




drams and a .,__ 

of fpirit of whtel*' fl(onih^»td : *df'dfo 

bittemeft of the getttiahf : and from dU hstt - mafoiiqf * 9 ’ 
eaantityhe.obtained htihe• diaiiwuft^pnmny V**r5.ss';jeedt ..... 

‘Wbttraa, which was coafidernttlm SltSter,; bat 
leOs fo than the fpirituous extrarab 

(a) The bafis of thefe lacquers is a folu ,. 

don ofthe refmous fubilance, called fced-lac,' is ncceffary. To a pint of the fpirit thus 

dephiegmated. 



fvth«<acid 
be* 
: i; with4t a 
in 
f 

and 
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. Amongft thf falfe gildings may «1|<> be reckoned thofc which are made with 
jthin’leaves of copper or brafs, called Duteb leaf. In this manner are made all 
,the kinds of what is called gilt paper. 

tn the true gilding, .gold applied to the furface of bodies. The gold 
intended’for this purpofe ought ,10 general to be beat into thin leaves, or other- 
wife divided into very fine parts. 

As tnetals cannot adhere well merely by contact to any but to other metallic 
fubftances* when -gold is to applied to the furface of fome unmetalhc body, 
that furface mull pe *prevtQUfiy covered with lbme gluey and tenacious luh- 
ftance, by which the gold (hall be made to adhere. Thefe fubftaitces are in 
general called fixes. Some of thefe are made of vegetable and animal glues, 
and others of oily, gluey* and drying matters. Upon them the leaves of gold 
are applied \ and when the whole is dry, the work is to be finUhtd and polifhcd. 
Wood chiefly is gilt in this manner > but « muft be previoufly covered with 
ten or twelve layers of chalk, mixed with glue diflblvcd in water. That forms 
a body or coat* which hurts the feulpture and mouldings upon the wood % but 
is neceflary for furniibing the gold with a fafter fumport \ otWwife, if the gold 
was applied to the wood without the imerpofition of this fize* it Would be apt to 
be tcyn and rubbed off, when bunnifhed* that is, policed with a hard inftru- 
ment, called a ekg's tutk t to give it lute. (&) 

< 3 epKlegwated, about 3 ounces of powdered fuJSdtently thick. A vamfib containing lefs 
fltcfl lac *rc«to be added 1 and In a \rh or of 1 the coloring materiak pa the above 1$ 
two, by help of moderate feaafclb* jjirit applied upon works oflptfmo heighten die 
will have acquhed a reddilb color. It otebt colar, and prcfcrvjjjt frpm tarniihmg, 
then to be poured Off", (trained, and cleaned' . (a) when wood, paper, and fuch Tab¬ 
by fettling : 0 hcn as much gamboge and air- fiances are to be gilded,. they mall be pre- 
notto are to be added as are ftifecient to give vioufly covered with fome glutinous lub- 
it the color required* which muft he £ 0 * fiance* Upon which, When aimoft dry, gold 
covered by frequently trying the mixture leaf is to be applied, and prefifed down with 
upon fUver leaf* Theft two kbfcanow are a little cotton* or hare’s foot, When the 
realty.foldhla in tbe«bove defer iferd (injure ma tter iadiy, the gqjd is to he burni&cd. 
of lac. For the greater converuemcy or mix- When the wojrk is remfired to be capable of 
ing them in any proportion, the belt method wftfting rain or it ought to be 

is to difibivo them foparately in two qtian- „ previously corned whJ» a compofition of 
Utiea of the ttntfure of lac} and thus the dryings. and ochre mound togeth-i; 
color of the lacquer .may be .adjuttcii jby other wlfea water-fiat rqpy be ufed, whicn is 
mixing together the ioktion of gamboge,, peepwwd ** haling cutting* of parchment or 
which is yellow, wifh that of annottO* wb*« ktOKihVttm and by mixing wuh 
which is itddifio^ellow. Generally ,tqro this fbittbchawor wmting^ fcveral layers of 
part! of the fol«!»Qft of gamboge wfi s*M<rd this hjaemafipe laid up#n ,tkp wood, and over 
to one part, of the fokfion of anao#*, fi»- tfctfe a layer of the Umq fixe earned with 
fron* drmron’a blood, stqrmeric, agd otter y«Uqw octae* Uaftly, another mature, 
red aodjj&low cclosurig roatet tals.^e tope- caUsa gaW tor, is to be applied above their; 
tames u«d frrtbo pole*, whiqh m gold, leaves are to be fixqd. 

preferable toftfm^qxibove-menti^’^iik The ,Ti|fe gold tike* the ufe of which’ la to make 
vamilh i* .fhei*«*eJM**d, ,wi*h >» fcipth, the gold ^af capable of bcipg.hurwlhed, u> 
upon the’kmma of «fitour qr oftifl* pwwoufiy , cf$ipofedpf tobaesq-mpe clay, groom! with 
fixed updn i|wMd of qmrk by fiw inter- fome ru^feor black lead, ami tempered with 
ventton of $if»* fiqh j (Wid when the vsitilEb a little tallow or oil of okv®>» The edge* 
as thy, other iill it be of gUflesnuy beetle by. apply ing, firft, a 

* » * Q»q a * w 
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The method of applying gold upon m’etals is entirely different. Thei liitface 
of the metal to be gilt is firft to be cleaned i and then leaves are to be appbed. 
to it, which, by means of rubbing with W jpolifbed blood-ftohe' certain 

degree of heat, are made to adhere perfectly Well / (r) f 

Gold is applied to metals in levefal othef manners. One of thefe is by 
previouflly .forming the gold into a pafte or amalgam 'with mCTCury. See 

Amalgam.' •* .?■“ ' 

With this amalgam the furface of the metal to be gilded Is to be covered j 
then a iufficient heat is to be applied to evaporate the mercury i ami the gold is 
laftly to Se bumilhed with a blhod-ftfine. (d?) ' ’, ,/ 1 


* 

a very thin coat of vamiih, 6pon which the 
gold leaf is to be fixed; and when the var- 
nifh h hardened, may be burtifthed. This 
varnifh is prepared by boiling powderei| am-, 
ber with iinfeed .oil in a brais yefftl tp which 
a valve is fitted, and by glinting the abo^e 
folution with four or five times Its Quantity 
of oil of turpentine j and that it may dry 
fooner, it may be ground with fomt white 
lead. , 

fc),In this manner filver leaf is fixe^and 
hurnifhed uponjjrafs in the makingof #h»t is 
called Frcneb'- fflme:, and fometiiiiea alfbvgdld 
leaf is burhifl^ upon copper and djxmtfon. 

(d) This method of gilding by amalgama¬ 
tion is chiefly ufed for giidihg copper, or an 
allay of copper, with a FmaU portion of ime,- 
which more readily receives the amalgam, 
and is alfo preferable For its color, wfcich 
more refcmbles that of gold than tbecolar 
of copper. Of the method of preparing the 
amalgam 'of gold, feftbe 
'The proportion of mhrdpry to gold |i 
rally as fix or eight to one. . When the 
metal to be gilt is wrought *or chafed, it 


that metal in the following manner * It firft 
diffolves part of the mercury of the amalgam; 
and when this folution is .applied to the 
copper, this latfey metalhaving a ftronger 
:u^e;>.teh‘.'thf i iirtrous acid 
thiij ;th^ the tner- 

cuty rinoh its jfurface,^ in the fame manner 
as apcniflied piece of ifon precipitates upon 
its furface Copper, from a folution of blue 
vitrioli. When the metal to be gilt is thus 
, covered over with a thin coat of mercury, it 
•rt^^’rec^p'.the.aipaj^p^.*/' fn this fofu- 
. tioannjd.'hi mefeiny*: thejpflni- 
cipal 'dfd of the ’nitrons aciisl in. me procefs of 


ji^tipjaij^isiiirs to ofifc to cOt^vl'Tlw' am.4* 

giitn .bpihi'.-ifto^lly Ipt^d'Oy^/the'farfafce Of 
jbks' gfItp;'of a brufh j 

Oil I in’*' tfliiai ala !■! ntVi ■Vi h ' .IM XkAn 
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S ' : h5»tcuft:.’ irmoh to; he evaporated by a 
f-luft;'fu^efent 'fthr‘"that'purpofe s for if 
ff/fep ; great;,'.p'art, of the, gdl^ may' 'alfo 
oe expelled, arid part,of it #ijl rp&fojgltther* 

'bile isiittfeury'la the 

: «» 4 P from' mhe '•to,Kdwi"' ptfia 

iL o^^e ? e3tMh.^ie^, that 

ead-moIrV’Oa'tially by 



face of the ym&iU f» plain, the '-m$ 

he applied diredjtly to it. .. Tl«i.i|u|«fihr^ Of 
afrfi’^am^s madettf a^bjhrsi'^tlCi^l^w. 
means of a V’ttle bujpraii.' 

on the memlHcTprfa#, 
which this furfechb . 

or earniftt which migN li.imMiih’; 

idh efion of the' ! m^tSu^ ‘ 1 ' Thf, Jofe s'M ,fpe . 
nitrous acid fn this'Opifetidh ,ib;wl.COi^fil»ed 
merely to cleahfe ite 

%e.gilt from any 'ruftftif' '' 

aettuired ; but it alfo greatly facilitates the 
s|»|fication of the amalgam $o the furface of 






” f his lw l ’il v co^ed 

of bees«waic mixois tvith feine of the wowi- 



Jp 
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... Finally,* Tome -metals, partictiM^IHver, may be gilt mi the following 
manner.; , t k? - 

.Let gold be difiolved in aquarcgia. In this fqlution pieces of linen are to 
be dipt, and burnt to black'alfcea^ Thefe «Ihe& being rabbed on the furfaoe of 
the filver by ;; nieans of a wytlmeCHlg, apply the particles of gold which they 
contain, and which by this method adhere very well: The remaining part of 
the aftiesHs to be walked off* arid,the ftir&ce of the filver, which in this Hate 

' v , 1 | , 1 , , ' 


ing fobftancesj red ochre, 
fcales, alum, vitriols, borax. 


_ _ 5 f- for thd preparation of this fialine compound, 
j^'epe- ,1 have ialways found, Of»e ingredient to be 
ration the color of the gilding is hfogiwehed; nitre*! another tu be common fait or fal am- 
but muft be further improved by another moniae, and a "third to be alum or fome 

operation, — r ' lJ ! ' **- ! -^ * VT — *“ “*— it ~ fc * w " * u - c ~ 

the gilt fu..~ T ...... - — r -„-, 

expofing it thus covered to heat all the folm 

matters acquire a certafo eqtbrhnd''^^^- faltdecoiftpofing foe other two faita con a 


m- 


ance, known to artifts j and 

« ■ ’ . a A < «L .A 1 ti r . . 


ibg tW n^r4ne: and niitou* acid* ; by whi\h 


denly quenching foWhen foils hvougfotpS# mean* fofoetutffokate' fo ditfengaged that they 


out iUl, uiuiun ui Uicw idbujic i»)t»vuo ayiu, upwu Uic £<1: 

contain nitre,, &F ajptjrkHnip*/ or jfofofofoi ntuft evidently be*>n^hued but an exceed 
>*tiwfe.^thd' afti^ foefofoie watch:- 


,“•X*’ “jfche ffoine compound, 

$f '•fch&Vffofo :tfcfe nrft|h v 'prV^foer fofcftance 

in liki'iiii-'ii.-, _ 1. 


fair*, afoth -'-.--jjv s 
they ail bi^r^lipl ofoltf. 

all which for*' t - 
boiled 
they 
Work. 


. k, y 

the only advan- 
, that a part of 


ojrfoinefo* or,turmeric, ih or fo ; ufo*e, the yellow matter, ai the fotphur, or tur- 
’ ifopdlns' in feme of the hollows of 

, fahttlfobftanecs. 'M 'fo^carted’,work, in ..which tfo gilding,' is 

J be' 58 PMwlhwls'uawv fofoe fosperfe&, and to'which it 

• h.tLJ^iJ'+LX ^vaM'^#T0'U4>ppcafarice. 


, hy m- 

‘fobifohfes u&d f 


are _ 
hazard 




M 


M 




^amalgamation, un- 
yiouily cc^ited with 
i folution of blue 
golden toat 
. folutibn pf gold in aqua 
of*, winej the iron 
^nity with the acid, from 


'foerefofo plfidcip|i|tes the 'gold. 

, -p-^'dMWWW foll|ibd? be, gppii - 

tbl^b'fe.Tdb nbt know f Uit the - Method 


of fixing (gold upon 
ive-qientioned, fo" buri)ifol»g 
(fo^iS'ttiefol'^fon'heated fo as 
TjluiiViJnnl',tKe (; inpfoatlon will be 
:a if the for face has been nie- 

or "graved:;.'" r 

'■'''' ■'’■ • '' Another 



dpes not fedm to be gik, is to be buroilhed with a blood-ftfofo, tftl&racqpire 
a fine color of gold, This -method of gilding is very eafy, and ctJAftwiesep 
very fmall quantity of gold. Moil gilt ornaments upon few, jyid 

other toys of much ‘ftiow and little value, are nothing but Clvef^pb m this 
manner. ( • * 

Gold may atfo be applied to glafs, porcdfein, and other vitrified matter*. 
As the forface of thefe matters is very lmooth, and confequeiuiy m capable 
of a Very perfect contact with gold leaves, thefe leaves adhere to them with 
fomc "force, although they are not of metallic nature. This gilding is ib 
much more perfect, as the gold is more exactly applied to the forfoce of the 
gh*fs. The pieces are then to be exp >fed to a certain degree of Beat, and 
bu milked (lightly to gufe them luilre. (e) 

Thefe ate the principal methods of gilding. Sthrnng is performed by 
procefTes very fimiiar to thefe, atid founded on the feme principles, (f) 
r CCCXXXIX. G I L L A VITRIOL 1.* This name is given to 
white vitriol purified by cryftallieation, which was formerly given as art emetic, 
from half 1 lcruple to a dram. Sae V rrapos.. 

CCCXL GINGER, (g) 


» 

Another method is mentioned by authors 
of gilding upon metals, and atfo upon earthen 
ware, dad upon ghlij Which Is, to fufe 
gold with regulus of antimony, to p^reriae 
the mafs which is fufflclenfly brittle to ad¬ 
mit that operation, to (bread this powder 
upon the piece to fete gilt, and exbole It 
to fuch a fire that the regulus may be eva¬ 
porated, while die gold fomaifo final. The 
iticonveniencies of this method, according 
to Dr. Lewis, arc, that th« powder doe* ndt 
adhue to the piece, and cannot be equably 
fpread ; that part of the gold is iifSpated 
along with the regulus) that gldfe to ftmble 
with the heat necelfary for the efoporatidh 
of rcgulds of antnpony j and that copper 
i*i liable to be corroded by the regtrl us, and 
to h ive its furface rendered uneven, 

(*•) /\ more fiibftantul gilding is fixdd 
upon glafo, -namcl, and porcelain, by ap¬ 
plying to thefe fubftances pdwdesr of gold 
mixed with at folutio i of gum arable, or with 
fomi? 'bbtlal oil, and a fmall qi&dtlry Of 
boi. aft&r which a fufficiCnt heat i* m 
be ipplied to fatten 1 fote gMfs and foe §#!«!, 
\ mch *' then to be bUtfouietJJJ With this 
mixture any figures may be driWit. The 
pow 'cis for this purppfiL foay, be utadc^ 
t. By grinding lolWrlfo 
11 afterwards to pe walked away wiln Water j 
"a. By dtlhllitig to dry nets a fbiullph df J$d 
»a a^ui regia; 3. By tv* periling foC’mer¬ 


cury from an shnalgam Of gold, taking care 
to ilk well the mala neat the end of the 

its 



a 

, fome 

copper, ahiT perhaps fome Other metallic 
fubiUnces, 

(f) Sib*t by amalgamation is fddom 
praaifed, as it does not fucceed nearly fo 
well as the gilding by amalgamation, The 
common method of fifvering mefajs, as ferafs, 
or of making French plate,Is that-mentioned 
ibftve of burnllhing filver leave-,, from twenty 
10 Ibtty, Upon 'the piece of metal :?e#>ufly 
’hatted. ‘ " 

'({) Gtmw. From fnttegh ounce* of 
the root Of common ginger, about a dram 
of oil pdffefling the fmall and flavor, bat 
not foe pungency of fob mpger, m«y be 
obeahrtfl by dmmmon. Vlfe feme quan¬ 
tity of root yfoBed Jkrjfo Wdfofed ‘^irtfStn 
ouhcfe add ftMfefoplfo of-fofinofo extract, 
containing all fob pangfot matter Of'foe 
Bofo, Wawrolfo'ttxffacled foorwafotfo fitsm 
hffofo pHtumof foe foot* * The Wii&g'ex- 

the fofth'lmn Is mbfte4 i?*fo It*. ror the 
fomifef m foe’foot 1 llWjNfvsi- 


‘part if 


tfofiMonf s 


wxu. 
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CCCXLKj G&A5S Gfefs is- a hard, folii, brittle, trcnfparent £ fub. 
fttnctf. hyufoh, when »t5 td?a* gowk quality,* the afUen of air, water, acids, 
and afi odfatsMifatutiw. loathly, it n not fuflbk without a very ftrong heat* 
The la%fc'quantity °f vitriftable earth which enters into the coinpofirion 
of glafii, gives it all thefe qualities. But as this earth is & difficultly fufible, 
when it is puns, that it cannot be fufed and vjtrified by the grtatcll flies of 
our furnaces * other matters, and* particularly fait?, muft be mixed with ir, 
by which ks fufioit is facilitated, and fo iimmige an union is formed, that 
it makes with them but One body. Thefe fluxes therefore enter into the com¬ 
petition of glafs. Wc only" give here the definition of glafk, and refer to the 
article Viva m cat i*ok fbr what we* have to % on this important Jubjeft. 

CCCXU1I. GLASS A K r 1 Mt O N Y. The method of pie. 
paring of antimony, iw|w calcining crude antimony with a moderate heat 

till no more Vapors of fulphur HHb, and till it be reduced to a grey afh-cdoml 
earth or calx. This cab* ieeheii to be put into a crucible, pi act d m a good 
melting furnace y and’ a fufllciently ftrong heat is to.be applied doting an hour, 
or an hour and an half, or rather till it be converted into a thmfpajent glais. 
1 he operation maybe known to have been well made, by dipping an won 
rod into the crucible, lit that <&Co> fame Vitrified matter* will adhere to th- 
end.of the iron* rod, aodwiU famcapable of being drawn out into fine sue, 
like Ordinary glafif. The crucible is then' to be taken from the furnace, ami 
the glaf$ is to be eaftupooa fmddth plate of copper which ought to have 
been previoufly heated to dry it perfectly. This gfcrfs, when cold; Is of a 
tranfparcnr hyacinthine color, more- on fcfs yellow or redtjifo* 

The eftvths ef all metallic matters are difpofed to fufion and vitrification, 
when they frill retain a portion of their inflammable principle* If this 
portion be too large* they may be melted more cafilp* but the roafs wifi be 
Opake, and more or left apprpaebieg the* metallic flam* I& on the contrary, 
thefts earths are $oo much dephlogifticated, they are fo much more refraftory, 
as they have loft more of then* phlogifton, and at laft become entirely 
unfufible, at Jeaft in the fire* of oui* furnaces, whets fo much dephlogifticated 
as to potifeft only the properties of pore earths. Therefore metallic gkfs ought 
to be confldbred as in a frate intermediate betwixt disc of metals and of 
earths Accordingly the gilds'of antimony, like all the Others, is fo much more 
colored, fbfible, heavy, and ta& transparent, as thb antimony employed has 
been left calcined. y 1 ' \ 

Am glafs'of alimony if chiefly prepared foe the purposes of medicine} 
and as its emetic quality, which _ if its chief virtue, depends on the quantity 
of inflammable principle which* k retains; this glafs, to be well conditioned, 
tough*** be moderately fbtihte and tranlparcnt, of a hyacinthine color, not 
foo drer,' ttor too- deejpj latter, I* ought to fmok«v while it remains fuled. 

; * * 1 V * 

(h^Da'ACtaa w kpk fyt&ktrUi hie, while there of glaries mail* are in- 

, is a tWwf^fiteiW, lamina^ ftlerewtogyp- flexible, vSome of thcie laminated gypfums 
feou* ftofte, lqr> its propeefk* /5*riGvi**?Mu have a rhomboids! form, and ate then called 
Its appearance i» very fimikr to that of talk,, jjlenitei, or flpfaus far: others have no 
hot differs,from it in tho circumftance, that determinate form, 
me {dates of which talk conMs are flexi- 
* "When 
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When the glafs is poured out, thii fmoke condenfes partly in white flowers, 
which fix upon the furface of the glafs and-upon the plate of copper. 

Hence the efiential point for making beautiful and good glau of antimony 
is, to give the antimony the precife degree of calcination which "is neceffary; 
which is not very eafy. Accordingly the oj^eration fometimes fails j but 
the excefs or defed of the calcination may be remedied. If the calx be too 
fuftble, and if it How into a fluid matter which is not transparent, nor 
capable of being drawn out into wire, as glafs is, we may conclude that the 
calx has not been fufficiently Calcined. 2n this flare, the fire ought to be 
diminifhed, the crucible, Uncovered, and, after the matter has been allowed 
to frnoke during a certain time, the fire may be ‘encreafed, and a tranfparent 
glafs will be obtained. But if, on the contrary, the calx cannot be tnade to 
flow or vitrify well, this Ihows that the calx has been too much calcined. 
This fault may be remedied by throwing into crucible about a fixteenth 
part of the weight of the calx, of crude antimony!* and then fufrng the whole. 
'1 his final! quantity of crude antimony not only gives pMogifton to the calx, 
which tcc.eby becomes morefiifible, but alfo fome mineral fulphur, which 
produces the fame cffe&j for glafs of antimony feems always to retain a certain 
quantity of fulphur. * 

W hen the calx of antimony employed for the preparation of this glafs is 
evidently of difficult fufion, a very ftrong heat ought to be applied quickly; 
for by being kept long .moderately hot in the crucible before it is fufeef, it 
is more and more calcinedi and at laid rendered unfufible. Some calxes are fup- 
pofed <to have been too much calcined for this operation, becabfe they were 
not expaied to ftrong fire fufficiently quickly. 

GIa& of antimony is more eafily and perfc&ly foluble in acids* and par¬ 
ticularly in oily ados, than the 'regulus j wherefore, when taken internally, 
it produces more confiderable effects as an emetic. Ivor this reafon alfo, it 
is combined with cream of tartar for the preparation of jttbiated or emetic 
tartar. 

Formerly it was given medicinally without other*preparation than levitation. 
But its ufe has been relinquished by prudent phyficians from the violence 
and uncertainty of its efFe&s, which arc produced by the fame caufes a« thofc 
explained under the article Tartar (Emetic), Ncverthelcfs it is given fuccefs* 
fully by very able phyficians in fome difeafes, as*in the colic of miners. But 
notwithfhnding the. experience whkh has eftabflffied the ufe of it in thefe 
cafes, probably emetic tartar might be adkninifterdl #rth equal fuccefs and 
greater certainty \ and, if neCeflary, in more frequent and larger dofes than 
in o- Unary cafes. Set TartH (Emitic)* m * 

t<CXUV. CiASj *f ANT I MOW IT CORRECTED 
/y**W AX. A method has lately been pra&ifird in England Mrfer 
ihe glafs of antimony milder j and this preparation has been commend^ a* 
an excellent remedy in dyfenteries, wad lochial hemorihages. It i!» iqide by 
inciting a dram of yellpw wax in an iron ladle, an4 m *440>& tOthkao ounce 
of levigated glafs of antimony, in a fire continued duriqg^talrW Wr, and # 
juft ltiong enough to diffipate almoft entirely the, wax without Inflaming it. 
When the matter is cooled, it appears of a bfovm color. It is again to be 

levigated; 
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levigated, and is called the glafs of antimony corrected by wax, or vitrum 
ceratum antimomii. The dofe of" it is from fix grains to ten or twelve. 

The emetic quality of glals of antimony is indeed diminifh'ed by this pre¬ 
paration, becaufe the wax evidently furnilhcs a certain quantity of phlogifton, 
and approximates it more to the ltaie of the regulus, or rather of the liver 
of antimony, both which are lelis emetic than the glafs. But this wax<-d 
glafs muft evidently be fubjeft to the inconveniencics of thelh other pre¬ 
parations of antimony, particularly to the inequality of their eflefls, and for 
the fame reafon. By introducing this new remedy, therefore* a kind of pre¬ 
parations eflentially faulty, and relinquifhed for good reafons, has agdn been 
brought into ufe, without confidering, that.the difeafes, for which it is recom 
mended, proceed from different caules, and ought not to be treated with the lame 
remedies \ as Mr. Baron has judiciously remarked in his edition of Lemeiy's 
Chemiftry. 

CCCXLV. GLASS of BORAX. Borax is, as we have laid under 
that article, a neutral fair, which when expofed to lire, lofes the water of its try- 
Utilization j and, by a ftrqnger heat is further fufible into a matter winch 
may be drawn out, while hot, into wire, like ordinary glaiV, and which when 
cold, has thf appearance of a very white, tranfparent glals. Borax thus 
perfectly fufed has been called a glafs, from its refemblance to vitrified matters. 
This glafs of borax differs neverthelpfs from true glafs by the faline pro¬ 
perties which it retains j it being entirely foluble in water, and again cryical- 
lizable into its original form of horax. It is fufceptible of the lame tltcom- 
pofitions as borax ; in a word,, it does not differ elfentially from borax, but 
only in being more dry, or deprived of water. 

To obtain very beautiful glafs of borax, it ought to be guarded ygainft 
afhes and coals, which *is conveniently done by melting it in a muflle. As 
this matter is very fufible, and at the fame time capable of facilitating much 
the fufion and vitrification of fand, and other earthy matters, it is advan- 
tageoufly ufed in the effays of ores, and , as an ingredient in compofitions 
for glaffes and artificial cryftals. But for this latter purpofe a very final! 
proportion only ought to be ufed, as it imparts to glafs the fame property 
it has itfelf, of lofing its luftre by expofure to air. GlaS of borax is preferred to 
borax for thefe purpofes •, becaufe it is deprived of all fuperfluous moifture, 
^Und is not fubjeftto fwell, as the borax is. See Borax. 

CCCXLVI. G X. A S S of L E A D, Le^d is £ metal eafily calculable •, 
but it has a lingular .jMOpcrty, that when it,has loft fo much of its phlogifton 
that it cannot; be feideed into metal without addition, it then retains the 
remaining part Of its phlOgifton more ftrongly than any other metallic matter. 
Hence cerulk qr white fead, minium, litharge, and all the other preparations 
and calxes ofletaiq always‘great fuftbility, and are much difpofed to 
vitrification. by a moderate fire only, are eafily fufed, and 

formed into • A ' .|ri||parent.a deep yellow color. But this gla& is 
To penetrating an&i Jo powerful k iflux, that it paffes through crucibles .as 
fopftVas it been kept long, enough in, the fire tp.be 

perfectly fufed : '* ^'i%ffrifiedk'ihbne of it is to be found in the crucible, which 
is ' " k ‘ •■ • • • * 

''V ! Rr This 
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This property of glafs of lead proceeds from its powerful a&ion upon all 
earthy matters, by which it difpofes them to vitrify. Hence the difficulty 
of obtaining a pure giafs of lead. A greater confidence mud be given to 
it, and its adtivity mutt be reprefled, by uniting it with land, in the follow¬ 
ing manner, to render it fit for tife. j ; 

Take two parts of a calx of lead, minium for in dance, and one part of 
fand or powdered flints. Put this mixture into a good crucible made of 
refractory clay, baked into a very compadt body. Place this crucible in a 
melting furnace, after having clofed it well with a luted lid. This crucible 
is to be heated by degrees, and very (lowly 5 not only to prevent the breaking 
of the crucible, to which this kind of crucible is very fijbjedf, when heated 
too quickly, but to hinder the matter from fwelling too much, and flowing 
over the crucible in the beginning of the fufion. Du ring,an hour or an hour 
and a half, the fire muft be thus managed in the beginning of the operation, 
and r-fterwards it may be encreafed, to obtain a compleat fufion, and con¬ 
tinued in that ftate during an hour or an hour and a half i after which the 
crucible is left to cool in the furnace *, arid when it is broken, a very tranf- 
'parent yellow colored glafs is found in it. Some chemifts diredl the addition 
of fome nitre and common fait to the above mixture, as theft: faits promote 
the fufion, and the more equal difl-ribution of the fand. 

This glafs, which, as wc have feen, is not a puce glafs of lead, but in which 
the lead is the prevailing ingredient, has a confiderable fpecific gravity, and 
its lower part is always the heavieft, A$ it is very fufible, andeafily re-melted 
with a moderate fire, and as it is beftdes ja very powerful flux, it is advan- 
tageoufly employed in efiays of ores to facilitate their fcorification. See Lead 
and Vitrification. . , 

CCCXLVII. GL ASS-GA LL» This is a feline matter which rifes 
as a feum in the pots or crucibles in which glafs is made*. 

This matter is chiefly compofed of Glauber’s fait, common fait, vitriolated 
tartar, or other neutral faks which cannot enter into vitrification, and which 
were originally contained in the afhes or alkalis employed in the compofition 
for glafs. Glafs-gall is ufed to facilitate the fufion of certain ores, and in 
efiays; but this matter muft vary much, according to the kinds of alkalis or 
allies fiom which it is produced. (*) 


(i) Glafs-gatL railed alfe Sandiver , is laid 
to contain the vitriolic acid, although no 
vitriolic felt was employed, in the compo. 
fit ion for the glafs. The vitriolated tartar 
which h. in *Fj pot-afh and wood-afhes 
employed in the manufail&re of glafs, might 
account for thdifexiftence of vitriolic acid 
in common glafs-gall j bat Pott affirms, that, 
by melting together fixed alkali, flints, and 
common felt, a fait of Glauber may be pro- 
duced, which he thinks veryfimilar to glafs- 
gall in mmy of its properties j but from 
which, mfiever, it differs in this, that it 
deli^uiauH^ expofure to air, whereas 


the felt of Glauber falls into a dry powder. 
Tachenius ftippofes that the vitriolic acid of 
giafs-vail, proceeds from the, Jims. Its 
cryftals referable, as Mr. Pott fays, partly 
vitriolated tartar, and partly the fern of 
ifiinerai water. It differs frotn vttHOlidXd 
tartar in being : more fufibte* more foluble 
in water, and in being even: deftqtie&ent. 
It is ufed as a flux in effeya ores, and 
in the fufion Of filings ofg@|4 pf in 

the fame manner as boraxafefv'^t w eyert (aid 
to increafe the malleab^fel '*'&(# 
Potfs Dijirtatien on 

«r-. GCCXLV11L 
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CCCXI.VIII. GOtD, Gold, called aho by chemitls the Sun, Sor\ 
and the king of metals, is a perfed metal, of a yellow fplendid color, and 
unalterable by all the operations of art. This is the moft period oi ah menu* i 
its principles are the belt combined, and it pofitfies moll eminently' tnt 

metallic charaderiftics. , 

When gold is very pure, it has no tafte nor fmell, even when heated 
and rubbed. ‘ It lofes in water betwixt T V and *<,- part of its weiglit. A cubic 
foot of gold weighs 1326 pounds. It is the heavieft of all metals, and con- 

fequently of all known bodies. - 

The hardnels of gold is intermediate betwixt that of the hard and of me 
foft metals. Its dudility is furprizingly grear, and exceeds that of all metals. 
From calculations made 1 by experimental philofophers concerning tlie ex- 
tenfion of gold upon filver, a Tingle ounce of gold, the bulk < f which is very 
fmall on account pf its great height, is found to be capable of covering and 
gilding perfe&ly a filver wife 444. leagues in length. 

The o-old beater’s art, by which gold is formed into ftich thin leaves that 
they are made to Boat in theairby a light breath, is a further proof of it* 
great dudility, and is alfO a proof of its extreme opacity: for thefe gold 
leaves are (till perfiidly bpake* Light may indeed be perceived through 
them; but this is owing to cracks, which maybe eafily perceived upon ex¬ 
amining the leaves, and which are occafioned by, the repeated ftrokes of tne 

hammer. - . , . . . 

When gold is (truck durmgaeertain time by a hammer, or when violently 
comprefled, as it tsby goid-wire-drawefs, it becomes more hard, elaftic, and 
ftiff, and lefs dudile, ft> that it is apt to be erackt and torn. The lame thing 
alfo happen* to the other metals by percuflion and compreffion. Dudility 
and tradability may be reftored to metals in that (late, by making them red- 
hot, which is called, annealing them. Gold feems to be more affeded by 
percuflion and by annealing than other metals. 

The tenacity of die parts of gold is alfo much greater than of any other 
metal.; For 500, pounds can be fupported by a wire of Ar of an inc " In 
diam&er made afgUd* but nor of any other metal. 

GoB is unahJpilfc by air and by water. It never contrads any ruft; and 
when its furface lofes its luftre, this is occafioned by the adhefion of extra¬ 
neous matters, and not by any deftrudion of the metal. The adion of fire 
does not occafion any alteration upon gold. When expofed to fire it foon becomes 
red, and When it has ^uired a vivid rednefs, like that of a burning coa, 
it foon fbelts. If* «*!*»',» % ht like that of a beryl. 

No. vapor or (moke rile*‘from gold during its fufidp; and it (offers no iofs 
of wekriit by that operation,hwever long continued, or with the moft violent 
fire; Kunckel kept ■gold in*flafs*bWufe furnace during a monthflland Boyle kept 
fcme fiiU longer expafed to great heat, without the lofs of a Engle gram or 

feold toH*sdliyfW!iife ibf a^regation is entire, the adion of the ftrohgcft 

in the drj>-or in the humid way. It is not 
foluWiitlier by^^ iS^dhg^ tHiner^attdswhai they are pure, nor by fulphur, 
—. W bodies, jteverthelefs, are powerful folvents 


tjOf uy UlUUlh* J w WWVU^O): '■ ~ - - - 

qf gold. • The firft it a mixture of the nitrous and marine acids, called by 
° Rr* chemuts 
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chemifts aqua regia , becaufe it difiblves gold, the king of metal* j and the 
iccond folvent of gold is a combination of fulphur with fixed. alkali, called 
liver of fulpbur. 

The folution of gold in aqua regia is very { eafy. A very fmall quantity 
of nitrous acid, or even of inflammable matter, mixed with marine acid, gives 
this latter acid the property of attacking gold. Alio a very fmall quantity 
of marine acid, or of any of the fall's containing it, mixed with nitrous acid, 
‘render's tics nitrous acid capable of dtflolving a certain quantity of gold. But 
experience has lhown, that an aqua regia compofed of four parts of nitrous 
acid, and one of fal ammoniac, diflolves perfectly well a fourth or a third 
part of its weight of gold, according to the ftrength of the acid. See Aqua 

Rl CilA. ■ _. 1 , . 

To make this folution, the gold is to-be reduced -into filings qr thin plates, 
and put into a fmall matrafs. Upon this gold the aqua regia is to be poured, 
and the matrafs is to be placed in a fand-bath moderately heated. . As loon as 
the aqua regia is fufficiently heated, it attacks the gold with all the uiual 
phenomena which accompany* fetation* of metals in acids. But in this fo¬ 
lution the effervefceoce is only moderate. ; While the aqua regia difiblvcs the 
gold, it acquires a beautiful yellow color, which becomes more and more 
intenfe, till it has a golden, or even an orange co|or. When the menftruum 
is entirely faturated with gold, the folution is very clear and tranfparcnt. 

The power which the nitrous and marine acids, acquire by their union, of 
diffblving gold, which neither of them have feparately, is one of the mod 
remarkable fads in chemiftry, and favours much the opinion which admits 
the three earths or principles of Becker as the condiment parts of metals, 
becaufe that fa£t is well explained by this dodrine. If .marine acid contains 
the mercurial principle, as nitrous acid contains the inflammable principle; 
and if, on the other fide, both thefe principles conflatute metals, by their 
union with the earthy principle; we may eafily- conceive that all thesfe metallic 
matters, in which the union of thefe principles is weak and impcrfelt, may 
be attacked indiferiminately by the nitrous and marine acids feparately; 
becaufe when any of thefe acids finds in the metallic matter the principle which 
is analogous to it, weakly combined, it may, be capable.of attacking that 
metallic matter, by means of this analogous principle. But if thefe, principles 
be fVronolv united together, as many reafans concur, to prove they are in 
gold, fin.e it is the molt perfect and indeftrudibknof metals *, then we may 
eafily conceive that,while thefe acids aft on the gold feparately, the mercurial 
principle may be defended from the action of the marine”acid by. the., inflam - 
ma.de principle,: and reciprocally the inflammable, principle may be defended 
from the aettq^of the nitrous acid by the mercurial principle; and th$t thus 
gold cannot be drived by either of thefe two aci^s feparately.. ; 

But we may at the lame time eafily perceive, that if two acids united make 
a combined attack upon gold, that is, if the marine acid attacks jherrier- 
curial principle of iht rrimj, whijis the nitrous attacks 
principle, the- a&ion of this. Jfce .f&ge 

as tliat of any of the .two.no^fepsn^|^*'f^nC^w therefore perform 
-the folution conjointly, which neither of them could do £}ngly. ^; , t / < v , 
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Gold receives no alteration in its compoficion from the acids of aqua regb. 
This • foiution is corrofive, as alfo all other metallic folut-ons are. It give*- $ 
violet color to the fingers, or to any animal matters, for the fame region t!ut 
folutions of filver and mercury in nitrous acid tinge thole matters black. If 
the foiution be evaporated and cooled, yellow tran I parent cryftals like fmr.il 
topazes will be formed. ■ But if the evaporation be carried too far, the acids 
with which the gold is united may be driven from it by heat alone, and the 
gold will be left in the ft ate of a yellow powder, called calx of gold 

Gold maybe precipitated from its Solution by thofe intermediate fubflances 
which generally precipitate metals from acids *, that is, by alkalis fixed an t 
volatile, by calcareous earths, and by 1'ome other metals. But volatile njka’i 
teems to precipitate gold mOreeafily than fixed alkalis •, at leafl gold is very 
flowly precipitated from an aqua regia made without fal ammoniac by fixed 
alkali, but is copioufly and mftarttiy precipitated by volatile alkali. Fixed 
alkali alfo precipitates it copioufty and Ipeedily front aqua regia made with lal 
ammoniac ; but in this caft.thc Volatile alkali in the nitrous ammoniacal fait, con¬ 
tained in this aqua regia, is. evidently difengaged by the fixed alkali, and con¬ 
tributes to the precipitation. 1 

All thete precipitates of gold, although yellow, have not a metallic bril¬ 
liancy, becaufe they retain parrot the dilTolving and precipitating falts. in 
other re/|>efts, they, and-alfo the calx of gold above-mentioned, are nothing 
but gold unaltered \ and when melted without addition, become entirely like 
the metal before it was difiblved. ; 

Gold precipitated by a volatile alkali from its foiution in aqua regia has an 
aftonifhing property, namely, its power of exploding with violence and ter¬ 
rible noife, when heated to a certain degree. It is accordingly called fulminating 
gold. See Gold ('Fulminating). This property has not been obferved in 
any other metal. . 

Although a mafs of gold, that is, gold, the aggregation of which is entire, 
refills thea&ion of Ample fol vents, as we have icen, we mu ft not conclude 
that it is abfolutely incapable of foiution by any of thefe Ample fojvents. On the 
contrary, Mr. Margraaffhas difoovered, that this metal, precipitated by an alkali 
from its foiution in aqua regia, is then rendered foluble by any, even the vegeta¬ 
ble, acids. Befides, gold dillblved in aqua regia is not precipitated, when the pro¬ 
portions of the two acids of this compound menftruum are changed, by adding 
to this foiution any quantity of nitrous or of marine acids. Laftly, gold may 
be dillblved in alkalis by the procefs of the martial alkaline tin&ure of Stahl i 
that is, by pouring into a concentrated foiution of fixed alkali in water, a 
fmall quantity of Foiution of gold in aqua regia in which the acids are not 
too much' faturated, the gofti\will be quickly feized and dififolved by the 
alkali. jfc < 

All thefe experiments prove, that the juft proportion amfYntimate connec¬ 
tion of the principles of the gold are .not the only caufes which render it tnfo- 
lu'ble, or dimqiit|y foluble by tncttftrua which eafily attack the other metals, 
but that Its great andVilrength .of its aggregation contribute alfo mucii 

to .this ■ ejffedt f aggregation is broken by a previous foiution 

in tpthe a&ion of other folvents. 
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Mod metals arc capable of feparating gold from aqua regia by precipitation. 
1 he precipitate oecahoned by adding tin is the molt remarkable of thefe. It 
has not ihc metallic fplendor, as metals precipitated by other metals generally 
have; but it is of a beautiful purple color, when well made. This precipi¬ 
tate, cal'ed Cafftus's precipitate of go!d, is ufed give a crimfon color to vitri¬ 
fied matters. See Pa ecipitate of Gold (Cassiuses). 

Oily, thin, ethereal iubftances have great affinity with gold. If alight, ef- 
fential oil, and Hill better if ether, be poured upon a folutionof gold in aqua 
regia, and the mixture be (book, the gold will be feen to pals into the oily 
matter, which will float upon the aqua regia now deprived of its metal. This 
is one of the bell: methods of making potable gold. See Gold (Potable). 

Neither fulphur nor fixed alkali can a< 5 fc fepajrately upon gold. But the liver 
of futphur, which is compofed of thefe two fubftances, is alfo a great folvent 
of this metal. This folution can be well made only by the dry way. To 
make it fucceed, gold leaves are to be mixed with liver of fulphur, put into a 
crucible together, and very quickly fufed, The gold wiH be attacked by the 
liver of fulphur, and will very loon difappear. If this liver of fulphur thus 
impregnated with gold be diflblved in water, the metal remains lufpended, 
and may be even palled through a paper filter. 

This is alfo a method of making potable gold, the taftc of which is very dif- 
agreeable, from the liver of fulphur. Stahl has written a di Her tat ion concerning 
this method of diflblving gold, by which, he thinks, Mofes might have dii- 
folved and rendered potable the golden calf mentioned in feripture (k). As 
the liver of fulphur is decompofed by time, and changes into vitriolated 
tartar by expofure to the air, the gold therefore rnuft alfo feparate from it. 

When a folution of gold in liver Of fulphur is precipitated by an acid, the 
fulphur and gold are precipitated together ; and in this cafe the precipitate is 
not white, as it is from a pure liver of fulphur, but acquires a yellow color 
from the gold. The gold and fulphur thus precipitated together are not 
united, but are eafily feparable by fire, which coDfumes the fulphur, and leaves 
the metal pure. 

Gold may be allayed with all metals ; but thefe allays are not much ufed, 
excepting with filver and copper, for coins and gold plate ; with mercury, in the 
extraction of gold from trie ore or matrix containing it, and for gilding ; 
with lead and with regulus of antimony, for its purification by thefe fob* 
dances. 

Gold allayed with any metallic fobftanee is always lefs duCtile than when 
pure ; which obfervation is applicable in general to all allays. See Allay. 

The color of gold is confiderabiy altered and rendered paler by filver, and is, 
on die contrary, much exalted and heightened by a mixture Of copper. Cbp- 

(k) Mofes was probably a good cheraH, adminiftration, wifi fearedy believe'that he 
as he had been inf trusted in all the wifdom could perfuade the Ifiaelites to fwallow Co 
of the Egyptians, and poffibly might have fetid, and perhaps fo poifonous a potation, 
known the folubility of gold by liver of as a folution of gold by liver of fulphur ; or 
fulphur; but thofe periods who cannot be that he kut w no better method of employing 
convinced that he was affifted by divine thisprectous calf, than by applying it as an 
power, in this and all other infiances of his emetic to Jus countrymen. 
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per alfo dimintlhes very little the duality erf gold, and gives it more finrmefs 
and folidity. Accordingly the allay of copper with gold is much ufed. 

Gold cannot be feparated from Silver but by expoling this allay to the a <51 ion 
of menftruums, which can only difiolve one or the other of thele two metals,, 
that is, acids and fulphur. See Parting. 

All other metals may be feparated from gold by fcorification with lead, by 
nitre, and by antimony, or rather by the fulphur of the antimony. See the de¬ 
tails of all tkefe operations , under the words Refining, Cupellation, Purifica¬ 
tion of Gold, and Smelting of Gres. 

All that we have Said concerning the properties of gold ought to make us 
conlider it as a metal, indeftrufUble, fixed, and not to be decompounded. But 
this does not prove that it is a Simple body, and abfolutely unalterable. On 
the contrary, we have reafon to believe that its refinance to all our operations 
is owing to our inability to raife a Sufficient heat; and' that if it were expofed 
to a fire infinitely ttronger, fupjpofe near the fun, or even within the lun, ft 
would be burnt and decompoied, as the imperfect metals are, in a moderate 
fire, and perhaps would be reduced into vapors. 

Some chemilb pretend that they have been able'to calcine gold. Homberg 
fays, in the Memoirs of the Academy of Sciences, that having expofed gold 
to the focus of Tfchirnhatifen’s great lens, he faw this metal fmoke, and become 
a glais. But according to the tradition preserved in the Academy, this expe¬ 
riment is not fufliircntly authenticated, and is one of thole which require to 
be repeated with great care. (/) 

Kunckel fays, that he changed gold into an irreducible calx, by long calci¬ 
nation, withopt fufion, and by reverberation in the manner of Ifaacus Hollandus. 
This experiment alfo is not very well afeertained, becaufe no chemift has had 
patience enough to repeat it.. 

JLaftly, the true alchemifts do not make any doubt of the poffibility of de¬ 
composing, or entirely deftroying gold. Their books are filled with prncefies 
by which they affirm, that this metal may be radically diflolved ; its principle 5 , 
feparated *, its fulphur, as they call it, its tindhire, ar.d its foul, may all be ex¬ 
tracted. 

In Junker’s Chemiftry wc find, that Langelot, and Bonichius in his Trea¬ 
dle concerning the Wifdom of Hermes and of the Egyptians, fa/, that if 
gold leaves be triturated upon a porphyry during fourteen days and nights, 
the gold will at lafl be changed into a black powdef, which contains Some¬ 
thing vifeous, volatile, of a Sulphureous Smell, and Which being diftilled with a 
graduated heat in a fh allow retort, furnifhes Some drops ofa very red liquor. 

This experiment is evidently very long, laborious, and liable to error, as 
moft of this kind are. For it is almoft itnpoffible, but that during. So long a 

(/) Homberg fays, that part of the gold copper , or other metal with which the gold 
was vitrified, and fuppbfes only that .the reft might.have been allayed, or from the alhes 
might alfo hayebeen vitrified. But ho did of the charcoal which Supported it* which 
not afeertam the parity of the gold which we find was the opinion of fomc perfons 
he employed, and therefore the glafs pro- who had been prefent at that experiment, 
duced ia this experiment mifibt proceed from . 
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trituration, a fenfible quantity of heterogeneous matters ffiould be mixed with' 
ti e gold, if it were only thole which are continually lloating in the air. (m) 

Borrichius lays alfo in the fame work, that a plate of gold, being made red- 
hot and extinguilhed in water many times, gives an attringent tafte to the* 
water, which leems to ihew a kind of folution of gold by water. Bat was the 
gold, and alfo the water employed by Borrichius in this experiment, perfectly 
pure ? We know with what difficulty gold can be obtained perfe&ly pure, and 
that no water but diftilled water is fit fqr chemical experiments. 

Becker, in his lecond Supplement to i^-jpbyjita Subterranean gives a procels to 
r< nder gold as foft as lead, and to encreafeiSjts fufibility. This procels con fills 
in throwing melted gold a number of ipto a liquor compofed of lpirit 

of ia! ammoniac and re&ified fpirit of wine. I do not believe that this expe¬ 
riment has been repeated by any c he mi ft. If it fucceeds, the foftnds and fufi¬ 
bility which the gold acquires may probably be caufed by a fuperabundancc 
of inflammable principle communicated’*®!) it by theie two liquors. 

The author of a treadle called Alchymia Denudeta affirms, that if half an 
ounce of gold be melted with two ounces of copper, and the copper be after¬ 
wards fcpara'.ed from the gold with eight times as much aqua fords not depu¬ 
rated, and if this work be repeated nine dines, the gold will receive fo lively 
a red color, that it would fcarcely be known to be gold, and fo fixed as to 
fu(tain all the ordinary trials without hurt or lofs. This experiment deferves 
to be repeated. We do not fee why the author directs the ufe of undepu¬ 
rated aqua fords, or of fuch as probably contains fome marine acid. Such an 
aqua fortis feems, on the contrary, very unfavorable to the experiment; for as it is 
a little of the nature of aqua regia, it may difiolve fome of the gold. 

Roth advances in his Chcmiftry, that gold may be difiolved in lpirit of 
nitre diftilled in Glauber’s manner, the vapors of which have been received and 
condenfed by highly rectified fpirit of wine. In this experiment, nitrous ether 
mull be formed, and we know that ether has a ftrong dffpofition to unite with 
gold : therefore this folution ought to fucceed better, as the ether is here 
yffifted by the a<5lion of the nitrous add. But this folution of gold probably 
does not differ much from the ordinary tin&urc of gold made with nitrous 
ether. See Gold (PqtableT 

Kunckel, in his Chemical Laboratory, propofes as an, excellent folvent of 
gold, but which ads exceeding flowly, the lubtle vapor wtfuch arifes during the 
re- ad ion of dcliquiated fixed alkali with vitriolic acid. This vapor feems in¬ 
deed to be very lubtlc and adive, by the impreffions it,makes upon our organs 
ot fuelling i but thefe qualities arc only apparent, and we cannot eafily be- 

(m) Junior alfo relates from Borrichius of a glafs mortar, that the faline matter had 
and Oii ; Jrr, that by <i long trituration of probably pre- ex i lied in the water or was 
i«n un of gold wit’' tiiitiUed water, a extracted from the glafs, and that the black 

hhtek powder was formed, which was confer- powder was produced by the trituration of 
til l ■ into green glafs, and that the Water be- the mercury. The fame author fays, that 
<vmc impregnated with a faline matter $ add he has triturated an amalgam of gold during 
that by this method the gold may he deifroy- a week, without dcftroytng any part of the 
id. Dr. Lewis obforves, that the green - gold, 
glafs probably proceeded frci» abraded parts 
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lieve that this vapor is,capable of diflolving. gold, excepting the vitriolic acid 
be impure and fuiphureous. I collected a con&derable quantity of this vapor by 
facurating fixed alkali with vitriolic acid an a, tubulated glafs alembic. The 
vapor when "condenied into a liquor feemed to be nothing but pure water. Its 
poignant fmelj, therefore, feems tp be nothing but the air which is di(engaged 
in all thele effervefcencies, and which by interposing it felt betwixt the parts of 
the waterf gives this lpirituous quality to the water, which Mr. Vend has fliewn 
to exift atfo in the mineral, aerial, and fpirituous waters. Sec Wat i.us (Mi¬ 
neral),;, - v, v 

Caffius, in his Treatife mentions a’ procefs to obtain very red cry- 

ftals of gpld of a violet fmelj. For this purpole he directs gold leaves ro be 
diffolved by help ofa long pontinued heat, in a liquor compofed of a pound 
of the phlegtq of ordinary aqpaTortis, • and of four ounces of common lalt. 
When the folution i* made, the cryftals above-mentioned may be obtained 
by cryftalUzatioh’, in th)C' i ibrdjpafV;\..methof|*'' As this is merely a folution 
of gold in aqvia regia, 'ihc^p^^fei^'cblbjf.'and- fmell of the ciyftals probably 
proceed thii'.<xkie$st|. Befides, marine acid when 

weakly attached to a bafts fmell, always emits an odor fimilar to that 

of violets. •. vii«. 


three ounces of hartfhptn ip an. aqua regia made by drilling together ‘nitre 


which is to kp afterward! ia a gials cucurbit, during 

•which diftillat^ft the gokHi diflblfted i and when the liquor is drawn off, at .the 
bottom of the veflel, a mills will be found compofed of ail the Ingredients employed. 
This mafs is then to be fufed very quickly in a forge fire, and in an open 
crucible •„ by w hich k* is changed into a- black fcona, under which the gold 
is found rendered white and brittle like regulus cfantimony. If this experi¬ 
ment be bite, we cannot cafily‘conceive why the gold Ihould acquire this white- 
nefs a^'&rijttenels, ^ i#jptwe; : if...to, w*f;. .mercurial ’ principle of the 

marine acid V which acid, • being retained'f>y' the union it forms with the earth 
of the harfiboro, may be tuppcwiedkapable of a partial decompoficiori by the gold 


itfqff,tp the gold; and uphei ■ Sufch an experiment 

welJ;c.bpBrp^ wo|*ld ‘pre^sdsyof the- mercurial prin¬ 
ciple hi the.marine >cid. ■ V..V.; ■' ' *; -. . 

^As .inoft'chemiftshav$ .ns^^y^wful'^xperbients, on gold, • their books 
ar^mi^d\with nature, by which very curipps and 

i nterefrinaohenomene tefuft; therefore delerve to he- repeated*' But 


i ntereftingphenomenarcfult,;• therefore delerve to he- repeated* But 

aa\they>afet-jit*dte'copfukd, and full of, cedi- 

very careful cxaminatihih ft bpfe 
p^kej0|s .;wbi<jh' "as, exbhpl^.this kind were "chplen ; as 

‘abd which, give.fhe, njpft hopes of fuccds. 

'.Mr;' who'has written a Differtatiott, which obtained the prize from 

the academy atRouen, concerning chemical affinities, gives a table of affinities, 

S ■ • in 
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in which he cftablifties thofe of gold in the following manner *, aqua regia, liver 
of fulphur, mercury^ ether, filver, iron, and lead. 

The principal uies of gold are well known. It iis very proper to be formed 
into coin, and into various ornaments, from its luftre, beauty, and undeftruc- 
tible quality. By means of the art of gilding, much external beauty, neatnefs, 
and richnefs is given to many utenfils and# toys. A fine color alfo h 
obtained from gold for enamel and porcelain pilnting. Many perfcns have 
been of opinion, and many {till are, that a remedy fuberior to all others may 
be extracted from gold, capable of procuring long life. The truth of this 
opinion is more than doubtful. See Gol.1) (Potable). With gokl, an explo- 
fivc powder more terrible aftd deftru£tive than gun-powder may be made. This 
powder is called fulminating gold. See Gold (Fulminating), (ft) 

CCCX LIX. GOLD (FULMINATING). This preparation 
is gold precipitated from its folution in aqua regia. It is called fulminating, 
becaufe, when it is heated or rubbed lb as to acquire a certain Heat, it makes 
an explofion fimilar and perhaps ftiperior tb that of thunder. 

T he method always uled tb prepare fuhrilriating gold, confifts in difiolving 
this metal in a fefficient quantity of aqua regia, which is generally made with 
fpirit of nitre and fal ammoniac ; from which the gold is to be afterwards pre¬ 
cipitated by adding fixed alkali. A copibus precipitate of a yellow and ftwnc- 
what reddifii color is foon formed. This precipitate waftiCd and dryed is ful¬ 
minating gold. 

The phenomenon of fvdmination is certainly bne of the moft ftriking and 
wonderful which chemiftry affords. The babfe of this fulmination is not eafily 
to be difeovered. But the following fafts may fuggeft hints to explain it. 

(») Foi further -particulars concerning at the article Gilding. 3. The malleabi- 

f oki, fee the articles Essay ef the Value of lityofgoMfs dhrtmilhed by cooling it, when 
told; Purification of Gold by AN- fuied too baftily. * To prevent which, ar- 
timony ; Parting ; Ores of Gold ; tifts heat the mould into which the gokl is 
Gilding ; and Allay. Every thing al- to .be 4. The malleability of gold is 

moft that is known concerning gold, its na- deft toyed by fumes of lead and of moft other 
fur/1 hiftory, its chemical properties, and metallic fubftahCes; and may be recovered 
its ufe in arts, are treated copioufly and ac~ by fipfion "With nitre. Many 'authors fay 
curatcly hy Dr. Lewis, in his very ufeful that the malleability Of gold is injured by 
work, intitled, PbUoJijphical Commerce of the. fumes of charcoal,’ but Dr. Lewis be- 
Jrts. lieves this to be a mift.ike. 5. Gold may be 

We flball here make fome additions to the melted with a lpw white heat, and When 
metallurgy i»iftofy of gold. color m<dWd has a Wight blueifh green color, 

©f gold is rendered paler by Fufioh with bo- Dr/Xewis ofeferves, that although i ts ex - 
rax ; which fubftance, or other flux, is panfion is left than .that of other metal 1 ic 
ufed 0 - facilitate the fuilon of filings of gold, fubftances With fmall degrees of heat, it «e- 
Thc pakttefs acquired by gold from borax verthelefs expands' mOrfe than moft of the 
m-.'-y be prevented of > corrected by fufion other metals when fufed *, and that this pro- 
with nitre, or with ftd'ttmipaiijae, x f Th(s perty* by which *&**» & ;*>*- 

color of gold is heightened by an allay qf comes folid thap \tsmk, jWhesp.tpetals, ren- 
copper, which alfo encreafes its hardneft, ders it left, capa^l e &arp and 

and when in ftnall quantity,'as initlie pro- perfect figures, Vfdfiijsa cifi&r tiftb Worlds* fhafft 
portion of one to twelve, dde$ :<! riot much lilvcr, copWt> !<&rf, Tind^% VIKich dO not 
diminifh its malleability. Other metals reG- (hririk fo much, and far iOfsfo than iron or 
der it paler. See Allay. See alfo the bifmuth, which expand in their pafiage from 
aaethads of heightening the color of gilfling a fluid to a folid ftate*. v 



G O L 


Firft, if gold be diflolved in aqua regia compofed of nitrous acid, and of 
marine acid or common fait,, and to which no fal ammoniac is added j and if 
this gold be precipitated by fixed alkali, this precipitate does not fulminate. 
On the contrary, it fulminates ftrongly, if it be precipitated from this fame aqua 
regia by a volatile alkali* Thefe fafts were well known to che mills. One of the 
menftruums employed by them to difiolvc gold* is the liquor which they call 
menjtruumfineJirepttu ♦, this folvent is a compound of equal parts of alum, ni¬ 
tre, and common lair, with which the gold is firft tO be ground *, water is then 
to be added, and the whole digefted, that the fairs may adt upon the gold. 
By this method the gold is found to be entirely diftblved. In this operation 
the vitriolic acid of die alumdifengages the acids of the nitre and of the common 
fait, and thus an aqua regia , is formed, in which no fal ammoniac, and conic- 
quently no volatile alkali,'enters, Hoffman and Eftnulter affirm, that if gold 
be precipitated by a fixed alkali from its fdhtion in this menftruum fine ftrepitu, 
this precipitate of gold does not fulminate,; but that it fulminates ftrongly 
when the precipitate is made by volatile alkali. 

Secondly, when gold is diflblved in an aqua regia in which fal ammoniac en- 


ters, its precipitate. 


a fixed or by a volatile alkali, always fulmi¬ 


nates. , ■. 1 . . 

Thirdly, when fulminating gdld is prepared, and all the precipitate carefully 
cdlle&ed, we find that its weight ienfibly exceeds that of the gold employed ; 
that is, a fourth more of fulminating gold is obtained, ’than the gold which 
was dhlblved* '< - ' ,Vn>;V 1 ■■ • ,•? , _ 

Fourthly, fulphur, or vitriolic acid* or fixed alkalis, being well mixed with 
fulminating powder, depriveitof ift fulminating quality. 

The firft and fecund of thefe experiments prove clearly, that in order to 
procure fulminating powder, ,a-nitrous amraoniacal fait mu ft be formed in the 
operation. The augmentation of the weight of the gold fhfcws alfo that this 
ammoniacal nitrous fait applies itfclf to the gold during the precipitation, and 
incorporates with it; , ‘ 

Laftly, the methods,by which the fulminating property of this precipitate 
may be deftroyed, are alfo capable of decompofing the nitrous ammoniacal fait. 
The acid of fulphur, .or vitriolic acid, feparates its nitrous acid, and forms a 
vitriolic ammoniacal fait, by uniting with its volatile alkali s and the fixed 
alkali difengages its volatile alkali, add forms ordinary nitre with its nitrous 
acid. * ’’ . <■>; 

Ail thefe fa&s feem to prove, that the property of the gold is oc- 

cafioned by the nitrous ammoniacal lalt formed during the precipitation, and 
which very ftrongly afid inydmat^iy ilnites yvfth, the metal. Forlfier, this nitrous 
ammoniacal fak ft known tqbeibfebptible of detonation when heated to a cer¬ 


tain degree, 

'taoccaficmed 

contains. "dbii^krfofi ^moniacal felt is indeed'.very, final!* 

of ; 'gold. But, all explofive bodies • are 

•dSfe-.’Sinwigpear a$ they are more confined 
vvaaxam.onul€^l felt may be fo combined with 
the gold as fobe ftibngly jnciudedwithin the particles of the metal. ■ 


tbit of' 


./,**;■* 
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If the expjofion of the fulminating gold only proceeds from the detonation 
of the nitrous ammoniacal fait which it contains, as we have reafixi to believe, 
it mull certainly be the efieffc of the inflammation of the'nitrous fulphur, in 
which chiefly confifts the detonation of nitre. See Detonation of Nitr.je. 

Mr. Beau me has a particular opinion on this fubjeft. He.thinks that the ni¬ 
trous fulphur which occafioas .the fulmination of gold, is formed during the 
precipitation, by the union of phlogiftoh with nitrous acid ; that this nitrous 
Sulphur exifts mixed with the gold, and ready formed before its fulmination ; 
and conicquently that the nitrous ammoniacal fait does not contribute to the 
production of this effect. , 

The chief proof which he brings to fupport this opinion, is, that if fixed 
alkali be poured upon fulminating gold, ho fmell of volatile alkali arifes.. Mr. 
Bcaume further affirms, that fulminating, gold may be foiled in any quantity 
ot water, provided that water be pure, that is, diftilled, without lofs of its 
fulminating quality •, which experiment feems to /hew, that the fulminating 
quality is not occafioned by any falme fubftance foluble in water, as the nitrous 
ammoniacal ialt, but rather by dome %bltan^c infoluble in water, as the nitrous 
fulphur probably is, from its amdogv to vitriolicyfuiphur. This is certainly 
an ingenious thought, and wfc w$t that Mr. Beauufe would profecute, prove, 
and explain it fully, as it deferves. See Suuuroa(NiTROUs). .. 

But whatever be the caufe of the fulminationof gold, we are certain that 
the explofion occafioned by it is one of the nioft violent which arc known in 
ebemiftry. It is not ncce/fary that fulminating gold fliould be touched by an 
ignited matter, or that it,fliould be heated till i% becomes red, to make it 
explode. The heat requifite for this purpofe is intermediate, betwixt that of 
boiling water and the heat which makes metalsyof an obfcdre red color. 
Fridion alone, and even a friAion not very cprtfiderablc, is fufficient to make 
it fulminate >, and this effect is produced . either in open or in clofe veflels. • 
Thefe circumftances render fulminating gold very dangerous. Several chemifts, 
from not fufficiently knowing its effeds, nave been hurt or killed, while, they were 
pounding and drying it. , 1 was witnds to the following accident. A young man, 
who worked in a laboratory, had pttt a dram of ftttmmatirig powder into a glafs 
bottle, ?nd had ncgleded - to wipe the inner furfaceof the neck of the bottle, 
to which fome of rhe powder adhered. When fife enefeavored to clofe this 
bottle, the turning the glafs./topper"round, ,tb..'hwke it fip more cldfely, . oc¬ 
cafioned fuch a friction, that heat chough wa? produced to, tfiake part of the 
powder explode. By this explofion the yofing mah was thrown fome fteps 
behind, his face and hands were wounded by the figments of the bottle, and 
his c’.cs were put ,ow.< Notwithflanding the violence bf thrs ^scplofipn, the 


IUUI 111 vuv tdUMlAWl'/Y *** k /yi ^ » *. , * v * t ** r ’ 1 

. A misfortune of this;kind is/o to 

be prevented-by' thpfe wfeo' that.-’- i 

thought a relationbf chi® accidentV™ "H" 
The gold is not tikeristflty ‘thfcf 'ISdde^ and. 
we may be a/Fured by dctbh£l^g;$ , .fmatf ^ 

a glafs bell, that nothing is to be; feared from tHe ? expi(^dh. Ibei gold may 
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be afterwards obferved to adhere, in its proper metallic ftate, to the inner fur- 
face of this bell. ( o ). 

CCCL. GOLD (POTABL E). Alchemifts have always believed 
that gold poflefles admirable virtues for the cure of many difeal'es, and for the 
prolongation of fife. They have conlequently laboured much to procure 
remedies from this metal, arid they have accordingly invented many prepa¬ 
rations, any one of which, if we believe the inventor, is capable of curing 
all evils. But the conftant dbiervation of the tndft intelligent practitioners 
not having confirmed thefe pretended qualities, this metal is not employed 
by phyficians. Many ignorant people have the prejudice of its great 
virtues j and empyrics, who know how to profit by the weaknefs of men, keep 
up and firengthCn this prejudice, by continually boafting of their elixfrs and 
tinClures of gold, arid of their potable gold, which they always declare to be 
wonderful fecretsf ’ ' !;• ! > . •*’ •--- 

The indeftruClible quality of gold fufficiently fhews, that no effect can be 
produced Upon it in-our body, for We ard certain that it is voided unaltered •, 
and it is only ufed iff pharnaacy to cover arid conceal other remedies, or to give 
them an air of wealth and ^andeur which pleafes; forne people* 

This inactivity of gold in ip natural ftaite, feerns to be acknowledged by 
the moft ignorant, for all thd Quacks who boafi of their goldeii remedies 
declare that they dt^iye* ‘kTT-But this pretenfron is as ufelefsto 

an intelligent pliyliciab as .it is ilb^bdnded,. fince the example of many other 
metallic’'maft&rfcy, the afeertftfried, although they 'are nor 

diflblved; nfidfe’aEy,' , 'f«®yeis| of ^old, fuppofing even that 

this metal had^virti#s, unteege^fy.v:. Accordingly when we ex 

amine the prCpafatiobS given Sr potablewe' find that a part of them 
contains no gold, and the gold-which. others dd actually contain may be eafily 
extraCled, and reduced to its natural ftate, J 


(o) The expanfion of fulminating powder 
fticms to fee more fudden and quick, hut Jefs 
fore we than that of aq *qu*i quantity of 
gunpow^* The quiekneis df t thy espan- 
fwm of fulminating gold,, is inferced from 
the loudnefs of its exploftan, which is much 
greater than, that of £tmpowd«fry. and from 
its perforating or “ hr)prydin^.i;;a metalline 
plj|te^' ; : upon' which it b laui unednfined, 
’and. is I exploded ; :%hiyh' : not :pro^ 

dticpd tbecuufd-pfi which. 

fcem*‘ ! to -ibe, •;that’’thd v : force ; ,<if" tfhe-.ex**. 


of’thd^^le plate^j^y^a^ijur. 


dr imprefiing that pirt before it can be com¬ 
municated tp the reft of. the plate. Nov, 
though the force .applied during the inftant 
of thy explofion of fulminating gold, bo 
greater' than the fqrce of exploding gun¬ 
powder during that inftant, yet the i'um of 
the forces of exploding gunpowder, in the fc- 
yeraf friflfants of its expiation, is probably 
i touch greater than the whole force of ful¬ 
minating gold*,.. becaufc a quantity of aurum 
Fulnftuans ftmt up. ih a ftrong hollow iron 
bail,'and heated »n the fire, did not feem to 
explode f while gudpowtier treated in the 
’'fame manner burft the ball. This, expeii- 
foent is related in Dr. Birch's HiJiorj of tl\- 
. ‘"'iRt^l Socictu vol. I. 

)r, Black attributes theenefeafe of weight. 
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To render gold potable,, it mud be p re Woody diflblved. ffhis tfyzy be 
done in aqua regia, or even in any of the acids, with proper ^M|^getnent; 
but by this method gold and the other metals are rendered corrofiw. This is 
fo well known, that the preparers of potable gold affirm that their folucions 
are made without any acid. But as all the very shin and volatile oily fufiftances 
have a ftrqng difpofition to unite with gold,t aqd do really unite with it 
when they find it much divided, by their means may bemadefeveraltin&ures of 
gold, or kinds of potable gold. If thefe preparations do not acquire any 
virtue from the gold which they contain, they have at lead that of the«in-.» 
flammable fubtile matter, which is the vehicle of the gold. See Oils (Essen¬ 
tial) and Ether. 

Subtle efiential oils, ethereal liquors fuch as the vitriolic and other ethers, 
being mixed and agitated with a folution of gold „ in aqua regia have a pro¬ 
perty of depriving this aqua regia of its gold, which it feizes, ib as to carry 
it to the furface of the liquor, where it floats upon the aqua regia. Many 
receipts for potable gold are ujpon thefo principles. One of theie is ia the 
Difpenflitory of the l acuity of Medicine in Paris. It coafifts in mixing and 
Agitating ftxteen parts of efiential oil 'o£ tofem&ry -with one part of gold dif- 
folved in aqua regia, in feparatipg afterwards this aqua regia thus deprived 
of gold from the efiential oil which contains i% and in' <$ifiglying this efiential 
oil in five times its weight of rectified fpirit ,of wine. This preparation is the 
fame as that ddcribed :n the daft edition ofLemery's Chemiftry, under the 
name of ■potable gold of Madmoifelk Grimaldi. As all efiential' oils have the 
lame property of taking gold from the aqua regia, potable gold may be made 
with any of thefe, as well as with the oil of ro&mary. 

As ether poffefles eminently all the properties of the moft attenuated and 
volatile oils, it produces the fame effect, and better than efiential oils, upon 
the fohnion of gold*, fo that potable gold may be made by any of the ethers 
in the lame manner as by the efiential oils. Mr. Pott having perceived a lrriell 
of ether in a potable gold, fold under the name of: props of. General de la Motte % 
imagined that this preparation was made with ether. But as thefe drops are 
nnfcible wfth water in any proportion, a quality, which does not belong to 
pure ether, this fmell of ether probably proceeds from a fmall quantity of 
nitrous ether formed by the mixture of the nitrous acid of the folution of 
gold with fpirit of wine, both which are certainly ingredients in this pre¬ 


paration. 

All the r c tinctures of gold are nothing but gold in its natural ftate» ex¬ 
ceedingly divided, and fufpended in an oily liquor. They are not therefore, 
properly fpeaking, tinftures. Neither can they be called potable gold ijn any 
otht** feme than that it fwirtts in a fluid, arid is. dlsfidetl qqtp fo pne : parts, • 
that it may be thank under the appeayaaejfc. ysnpSI**- 

remarks in his edition of,kemery.' ' \;r, '.* *1-.« ,'i\ .V’;,'. #'V 


tain a certain quantity ot the acias or aquaregiaj ana ttiat ate* jKKWic** 
Handing, apt to depofitein time a conftderable quattfit^ ^ ^ gold they con¬ 
tain, unlels the contained 'quantity be\'-wferjf 

ticularlv from the mixture of ether, in its brpattt. 


Laftly, 
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Laftly, a$**gold mzy be diffblvcd and reduced into a liquor, as well by 
liver of fulphwr- as by aqua regia, a pqtabife gold may alfo be made by that 
folvent. j|bve'*ihekfs we have not feen any potable gold made m that manner, 
probably from tire infupport&ble fmetl and tsafte Of the liver of fulphur. 

CCCL 1 . GRAIN. A grain is the ftnalleft weight ofed in the ordinary 
operations of chemiftry. It is nearly equal to the Weight of a grain of com, 
from which it has received its name. A grain is, the 24th part of a fcruple, 

part of a gros, the part of an ounce, &c. (p). 

CCCL 11 . G R A I jf S. The feeds of maft vegetables are lb called. 
Two principal kinds of feeds are diRinguilhed in chemiftry, relatively to the 
predominant fubftances whichare- obtained from them. Some of them con¬ 
tain at the lame time* a confiderable quantity of mucilage and oil, which 
may be feparately extraftedfrom them ; the former by mfujSon in water, and 
the latter by expression, or both togeiireV by trituration with water, inform 
of an emulfion, Thefe.are therefore e&llcd emulfivc grains or feeds. Of this 
kind are almonds, and the feeds qf almoft all fruits. The other grains are 
called farinaceous, becaufethey contain no fuperabundant oil like the former, but 
are entirely compO^^i^'TOp^'o^'eifily reducible into a fine powder, called 
meal, from '»mucilaginous, nutritive, 

fkccharine matter,, ja^ Whkh is very fiifceptlble or the fpirittioos -fermentation. 
Of this kind are the grains of all gramineous and leguminous plants, the fruits 
of which are only coverings including grains. 

CCCLIIi. G R, A I T-E» A granite is a ftone formed by the cohdion 
of fmall ftoues «?€> different natures. 

This difpofition confutes it aftbn '4 ctimpbfpd ^finallpartides, called grains; 
and hence it is exiled giupfe*'’ 

Moft granites are formed by particles of quartz, (pairs, fancl, and mica or 
talk, of different colors. As quart* and fand generally predominate in granites, 
thefe flones ftrike fine with fteel, and are claited amongft the hard Rones. 
NevertheMs, granites differ much in this? rdpe£t Granites are found in huge 
mafles. Some of them are-very beautiful,, when cm and polifhed. Many 
beailttful,granites are fbund .in Bfittany, ,Tl>e, molt valuable granites are brought 
from Egypt. (0). '' ‘ *< V , :V ! ' 

CCCLIY. G R ANUT A Tf Q;N. Granulation is an operation by 
v/J.ieh metallic fubftancesbaije reduced intq imall graihk or roundim particles, 
the \ife of which is, to,facilitate.their combination, with Other fubftances. 

This operation is very dimple. It; cordifts in pouring a melted metal flowly 
into a veflll filled with water, which is, in the mean; time, to be agitated 

(p) Tftc weights mentioned in the text' arc often accidentally mixed particles of other 
are French. A grain is'^tliipar^of an En- Rones, as offteatite?, bafeltes* garnets, and 
giilh troypcpnywtaght, dr Of a metallic earths. The rocky fiimmlts of the 

tray mince, See WEfoiifyss.V higheft mountains generally ©wRiflr of this. 

*,{4) GcattojfttjtaKr veffyvvarhwa cohtpoand flone, or of porphyry, which is 

puar&nce, as they are jn tfee colors -andpro- alto a compound ftone, and dt'ffenent from 
portioqtqffkejr com{^>)W<ttiparticiea, ' Thefe granite only in containing, btfej«r qu.trt?, 
particles Jjpoi}jfr pi quirts, of that * fefffpsr, and mica,- a. great deal of thv-opnke 

fpecies, of quart* Called fihfppt 1 or rhbm- col, erred ulkcous hone called jjfptr. 
boi&d quart*, and of, mica, with which aLb 
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with a broom. Lead is alfo granulated by pouring it when, melted into, a box, 
the internal fur face of which is to be rubbed with powdered chalk, and by 
ihaking ftrongly the box, till the lead has become fplid. What paffes in thele 
operations may be eafily imagined. Metals are granulated becaufe their ductility 
renders them incapable of being pounded, and becaufe filing is long, tedious, 
and might render the metal impure by a mixture*of the iron of the file. (r). 

CCCLV. GRAVITY. Gravity is the property of bodies, by which 
they endeavor to approach each other. Thus, for example, we know that a 
body refting upon the earth cannot be raifed but by a force fuperior to what 
is called its weight $ and that this body thus raifed, returns precipitately to 
the earth* when it is no longer fopported Men in general have always 
obferved. this phenomenon without attending to it. 'But pfiiiofophers have 
always admired it, and have endeavoured to clifcover its caufe, but without 
fucceis which is not furprifmg ; for'we dp not yet know all tile drcunxftances 
attending gravity. Wd are not yet certavn, that all the particles of matter 
have this property. The gravity of the air was not difeovered till the jaft age. 
We will not therefore attempt to reafcq upon this obfeure fubjeft. But as the 
particular effeds of gravity influence fopch ail chemical phenomena, and as the 
particular gravity of the integrant "'partis of differedYubftfhces is probably the 
])rimary caul© of the a&ion of thffe lubftances .''e^ch'V'^they, we mvift enter 
into feme detail upon this fubje&. ■* */ :■ 

The gravity of a body maybe confiderCd in two maimers. Firft, every 
body, coniidcred as heavy, cannot be compared, but to greater or lefs quantities 
of the fame kind of matter. In this cale, we, may ol?fefve that iflie greater 
the quantity of matter of any body is, the greater is'the effort of its gravity. 
Hen e the ’gravity of bodies is dire&ly as their fhafles or quantities of matter. 
The ravity of bodies coniideredin this view Is calleil their ctb/olute gravity* that 

(r) The granulation of metals by agitation copper for the ptirfiOile of making brafs, in 
in a box, is thus explained by Cramer* The a note to tj*ia article Brass* Melted metals 
metals capable of this kind of granulation, may alfo be granulated by being poured from a 
us lead, tin, and brafs, arc very brittle*, certain height ipto a veflel of water, or of other 
when they are lb hot as to.be almoft fufed. fluids capable Of fixing by their coldnefs the 
The chalk with which the infulc of the box drugs as foon a* th<?y*fall, and thereby pre- 
is rubbed, encreyles the- reiiftanee' to the venting theoj from again running (together 
motion of the agitated 'metal,'and preferves into hrgamalFes. This, granulation may 
the box from, being burnt. When the melted 1 be thus explained. The feveral parts of a fluid 
metal h fliaken and dalbed agaipfi the Odes pouted out of a veflel, begin their falls at 
of the veft'J, it no . fooner become;, iblid, iucCiiflive ot'time.' vdlqpiiy 

and consequently exceedingly, brittle;, than acquired hjr^Cach of’ par&ffenf tWac- 
it is flfvered into a fine dplf*,, Thple.ipietala ©cl crating pbw^|p'f|travi^i|lS' , '|ir^r r’odXble ! 
which’ .<te rendered moretdi^ipuS"'hy'fibing','' to the time; fttU* 

hc;u.-d almoft to fuft<?ri|' »s' , |©i‘d and filvef;., 'This 

muit evidently .be. incajffble'wf ’this-'kind or tinualinfe«ife'|^#Ifpaqif%Wixt: 
granulation. . any two ^artSWfaflu<4, which .have be^uri to 

The other method of granulation may be/, fall ht ‘dififefeafl^fle*. Several 

performed by pouting the metal upon v$' paf&of it jMBng'l&id -mKi from: ’ 

broom, interpofed betwixt it.and ifie efcch other, or iftlSTforin drftmA jmaflfes or. 

by which means'the fluid metal is divided’ drops;, ^d^tbey nbd^^ingly^idci^feparaie, 
into flender ftreatas which are further bmkeri thefo|xas 

by the circular motion of th£ Water. See a of cohefion by which they are held together. - 
defeription of an apparatus far granulating 
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is, their weight, or the cotiftarit of the gravity of any certain quantity 
of matter. Thus We judge* that the quantities of any two ’ fubltances, how¬ 
ever diffimxlar, are equal, if they produce equal effqds of gravity, i lie weight, 
therefore,' and the Quantity, of a fobftance are the fame thing: Men have 
agreed to determfrie the weight*‘and obahrirW df mi at* tow nit l*. 


fiderable weights, ar.jpwfef, drams, ounces* >»««**, :&c, fo that two quantities of 
different fubftances, which produce the fame eflfe& of gravity, that is, of a 
grain, or of a'dram* of a#our$«s,are jui% coh&femd to be equal. In 
this fenfe we fay, that a poutid of lead is not heavier than a pound or cotton. 
This abfdfote Mvity; >w«gh^ or quantity of matter of any body, is meafured 
bymeanaof *SA ©rdifufpended freely on its 
center of gravity, whxcH''©j^ht i . td-uTthe' middle; of its length. 
Two.^^txtfesiwf l«#|i^ed at/; 6f the lever. 


i Tj» «ojV , ‘J ', w ^ ' **,#*»** 1 **’w. V* aas, 1 1 Li 1 * 

Two.«P‘ «uh fug^died at,; the lever, 

are confidened as ^a^.'drdf;i§Si?fafoe' weig^ ^eh this fever maintains itfelf 
in an horizontal direaSom N *J?; *rjK :■■«•. \'> K 

This is' the 1 >W#hud : " td; tfetefinine tlfe quantity of matters 

employed. • It and in the ordinary purpdfes of-life. 

It» aii the o^wtion, «r 

In the f body *» Wy, relatively not • only 


w ic*« ; ntunocr or xxze or ■ empty 

"W ttan 


thofe which at* mqwe j p6«ff»'fi«, but not 
very porous, muft have a greater abfolate gfavitythan Mother hod* of thefame 
fize, but more porods. tbefe :rdiffetencetf dependon rite particular foecies 


The 
their 
any i 
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mine well the abfokite gravity, when they themfidves are determinate and 
accurate. But we rouft obferve, that weights, like mcafureS* have a 
great inconvenience m not being uniform. 1 hey are fixed arbitrarily and 
differently in different countries ; fo that an'ounce, oif a pound, is hot klways 
the fame in one country as it is in another* which neeeffarily introduces 
confufion and errors in commerce and In rise irts. }-A$ Weights cannot be fixed 
but by an exa& meafure or bulk of the bodies intended to be ufedilo fix thefe 
weights, the meafures muft evidently be firft rendered umfbrminall nations, 
which is not to be expected. The thing,, however, is very poftible. The 
length of a pendulum, which vibrates every lecond under the equator; 
is a fixed and invariable meafure to Which all others may be referred, and 
would be very proper <to be ^uhiV’efEh if-mioits-’Wof^id^srse«. Jxo 'it^ This projedi; 

the execution of which would CertMy be arts, 

• fciences, anti confcquently mankind, was pro^olcd by M, de la Condamihe, in 
a memoir which he read at the Academy of Sciences. - , ' " 

To complect this article, we muff examine What effedfe; are produced by the 
gravity of bodies in ^?r « 

chemical-operations. “"It is 


jea for the ^general -theory of as 

it cannot' be well - treated- 'baft' "■toy'this''‘point 
thefe two fciehces, which.'appearedOt^/imeetv man 

fufficicnd^.mt*lHgei$._fu*d v £t)id^ ;ac 


re. in all 
itanddecifive ob- 


curately, • throw 'much light '.upon tty-and: Uyf^jt jphyfiCo- 

mathematical fcience; or ara^lead,^;^ and 

wnmrttv frt natural* uhilrvlirttth'W* rfviifl* rnrwtm avakiriSsW *aA 



in uua p«ui uui c»v ui»K.u4iiC3 wui wcitw;, : remaps pneramrry 

is not yet fufikiently , advanced * *to' bveh 

it mill iwtmr l» & for w trnMnc'fwi^k rififotitlh'. kiarW- 


it will never be fo far advanced*: and 
rdloratbn of the fcience^datri^ ;; lri 

*. __ L*»r_J 


■ ' i:&ak4i 


it was believed could 'have 5 


ijomena -offered to geometricians ftiay j&0 %, 


have,fihcethe 

^f^perfetaidnthan 


' .* ' ! *,y * v?v'$,. "i'* '• 'K,?, .*\\ *1* y •'% % ■ s.‘ 

. ' ( <i 1 ’ft ■ t <? | ,■ ( i ^ir^s ,i t .i , 

■A; 1 '.f—^"-i-ii-.i ^ *- >- % TX^ v?. j Iyfi-i^r. > 


reach of human 

Ho^evef that may fee, ^ thefe . ^ 

been made M : «he theory W indlM^w' 
to’- explain -very 


tarioni the heavefily 
an e^ntial 
its effeiffs <cannof 

by immenfe 
matter at veiy ; -'fiwi| 
combinations 
the nrnffes. 




bo ?’ 




bodies, we lee'them i 
ftrongly, or^rdfift dll $$$ 
•by the fame power j 
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O R A 


3 


ftzc, their denfity,.their figure, their extent, the intimacy of their contact, or 
the greater or lej| diltancc of their approach. 

By telefcopes and other inflruments, astronomers have indeed difeovered the 
fize, diftance, and motions of heaven]y ix>dies •, and by applying calculation and 


crofcope has been found iheffejftuai tofhew the primary and elementary parts ,of 
bodies * and when geometricians have endeavoured to apply the theory of uni- 
vcrfal gravitationto ■ $ tert^ftrial bodies* they found that this 

gravitation did tuft ^ *Hyerfe ratio ? pf ihe fquare of the 

diftanpv #hsn,th& v.fetatU*.^ITih^.-j(aW, ^gravitation in fmail 

difcancesdbes .yjftr > -whether this pro- 

ceeds /rom ; a want of «' or becaufe it has not been 


examined,,, rbiy' ':wf precifely 

— ! —3—•" h : pfWbitUpar)ft l i 1 fiudh'ejStiy, and 

*l>c$*atyii & -the. Velocities, 

„ lit f -L\ 4 * ? , * % ,i l' 1 ■ ' 1 i ' ft ’' * t> « 


determine this point, 
by roaki 


the times, :#** $^:jabferv^-and emulated, nor periodical 

... .-I' .jr*Es' jte&izi&xxM'i: v&k .iii.' j wir- ___ n i_i*. 


revolutions to 


j j-"- ^ of bodies, 
*h e fame hxed laws, cannot 

’ 'Jtvl ►... -nr* L . i. ' ^ *.L s'' * _ j ? * ^ i i 


suttiyvfttM ^.'{yisRgrww.■ wp .ww^TBgWrBiBRTCT^fp ■ w; «**»*•»* *■**»?* vhuuvm, 

be ipad$ in indivifihle 


infants, 
eumj 
but' 


a#^#iofc who are 4 


matter are 
m each other*' 



' of f$he other fubftauce with 

i ,av. j 1 - 1 ■ , ':• 'i 1 ' :.-- v ' ,., . the 





















G Vi A 




gravity by which they rer»4 to the center of the earth. Thus we may conceive 
now precipitations ate effe&wt' " YY'Y ■. . . 

This will become clearer by an exa tfnpUi and! for this purpofc, let us choofe a 
compound*'filch,a$ tS$at which wfufis from the union of nitrous acid with filvcr. 
From experience,w$to this compound, the 
nitrous acid quits the filyef toj&oibjhw..wti|Jthe^|iper, with which it forms a 


again into larger rnoiecule.3, toe njais or which,oecomes-*o large, that tneytJTrn- 
not yield to any other tendency to the general gravitation which all bodies 
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I am icnfible that this interefting matter is liable to great difficulties and 
objections, anil is here but fuperficially treated. Perhaps time, experience, the 
encrcafe of chemical knowledge, laftly, the zeal of perfons (killed in mathematics 
and chemiftry, will hereafter throw much more light upon thefe fubjefts, of 
which now we have but confofed notions. However* I cannot but confider 
them as the true key of the moft hidden phenomena qf chemiftry, and confe- 
quently of alt natural philofophy. 

CCCLVI. GREAT WORK.* The great work is the alchemical pro- 
cefs by which gold is made, or pretended to be made. 

CCCLVH. GRITT-STONE. (s) 

CCCLVin. GUMS. Gums are mucilaginous juices wliich feparate 
fpontaneoufly from feveral plants or trees# and which have acquired a folid confu¬ 
te nee by the evaporation of thegreateft part of their fuperabundant water. For¬ 
merly all concrete juices collected from trees, whatever their nature was, were called 
gums. Hence many of thgfe juices,'which are entirely or partly refinous, are ftill 
called gumsj fuch are gum copal, gum elmi,gum aiime, gtorfau# gutta, and many 
others: but modern cbemifts and natUrallftfhare with propriety confidered only 
the concrete mucilages foluble in water as true and pure gums. We (hall 
therefore treat of thefe gums only in this article. 

Gums have a firm and folid confidence, a certain degree of elafticity, and 
great tenacity of their parts. Thefe latter properties render them capable of 
refilling percuffion without being broken •, by which they ait rendered very dif¬ 
ficultly pulverifable in a tqorcaf. They are more Or lets white and trahfparent; 
feme or them, neverthelefs, are of a yellow or brown Color, but the matters by 
* which they are colored are foreign to them. Very pure gums have no fmelf, 
fcarcely any tafte, or a very mild and flight tafte. They are not foluble, either 
by oils, or by fpirit of wine, but are perfectly foluble in Water •, and when the 
quantity of water ufed for this lblution is but .moderate, they form with it a 
thick, vifeid, tranfparent fluid, and they again become inucilages, fuch as they 
were originally. ; r , 

Although gums are obtained from many trefs and plants bf very different 
kinds, all gums, nevertheless, are very fimmr, and do hot properly differ from 
each other but by the quantity of mucilage which they are capable of forming 
with water. , Three principal kinds of gums are diftinguifhed. Thefe are gum 
tragacantb, gum arabic, and ordinary gums* , ' 4 

Gum tragacaftth iflues from a chot^yVAri|b‘ ca$$tMgat4&&y wfeicli'g^piwi. 
in Syria and other oriental countries. ^ If jti'e'; 


furfaces of which, when broken, are ftuning. 
is then ; fbre ff deafer than any other „>• 
Gum Arabic is obtained mat 


trees which grow in Arabia hod in fiMcp f. If 
feme of which are beautiful* white, ahd frahfe 


(0 GrittStonb is A ftone confining thefe fands, 

r • 1 n y a 1 .1 .a...* j- , . A 1 * { , 1 .mi 


of'particles of fend agglutinated together, ' floaitfuf. 

The differences of thefe ftones proceed fioin . thefeffohes 

the different flaw of the partides offend forgriuding, others 

c«*npofing diem, the different properties inftrura$iiw, and othwifor filtrating water. 

■ Ordinary 
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Ordinary gums are thole which are gathered from moft fruit-trees j fuch as 
almond, apricot, plumb, and cherry trees, &c. Ic is generally lefs white and 
lefs tranfparent than gum arabic, though fometimes it is as beautiful. Drug- 
gifts pick the beft pieces of thefe gums, and fell them for gum arabic; from 
which no inconvenience proceeds, as they do not effentially differ from that gum. 

As gum and mucilage are only one and the fame iubftance united with a 
greater or lei's quantity of fuperabundant water, thefe matters have abfolutely 
the fame properties, and in their analyfts furnifh the fame principles. For a 
further knowledge, therefore, of the nature of gums, we refer to the article 
Mucilage. 

CCCL 1 X. GUM-RESINS. Gum-refins are juices, partly mucila¬ 
ginous and partly oily, which flow from many kinds of tree', and which become 
concrete by the evaporation of their fineft fluid parts. 

The oily and mucilaginous parts which form gum-refins are intimately mixed, 
but not abfolutely combined with each other : hence thffc concrete lubilanees arc 
not perfectly foluble, either by water, by oils, or by {pint of wine, fing’y. When 
indeed any of thefe folvents, for example, water, is applied fingly to moft gum- 
refins, and when the adion of fuch folvent is affifted by trituration, a kind of 
folution is effeded. The gummy part is entirely foluble in water, and forms a 
mucilage with it* while the refinous part, which was originally much divided 
and intimately mixed with the gummy part, remains fufpended in the water, 
and confequently forms a kind of milk or emulfion : but this oily part is then 
evidently divided only, but not diftblved. See Emulsion. Thus the gum-refin 
is reduced nearly to its original ftate j I fay, nearly, becaufe the oily iubftance 
lofes by drying its moft fluid and volatile parr, which is not reftored to ic by 
treating it with water in the manner above-mentioned. 

We inay alfo make a kind of folution of thefe gum-refins, by employing 
folvents, which are partly watery, and partly oily or fpirituous •, fuch as wine, 
vinegar, or aqua vitae * but thefe folutions are always milky, from the water 
which hinders the fpirituous part from combining intimately with the rdini! 
To difiblve, therefore, completely a gum-refin, the refinous part muft be fepa 
rated from the gummy part, by applying alternately a fpirituous menftruum, 
and a watery menftruum. 

* From thefe properties of gum-refins, relating to their folubility, chemifts 
have dilcovered their true nature ; for from moft of their other properties, and 
particularly from their external appearance, they might be confounded with 
pure refins, to which they have a ftrong refemblance. Here we ought to 
remark, that the proportion of the gum and of the refin is not conftantly the 
fame in different gum-refins, in fomc of which the gummy part is very fmali 
in proportion to the refinous: hence, upon a more particular examination of 
the concrete juices which ififue from trees, many of them are claffed among the 
gum-refins, which formerly had been confidered as pure refins 5 and this fub- 
jedfc is ftill very uncertain. Neverthelefs, as all gum-refins are mixtures of fob- 
ftances which are not mutually foluble by each other *, and as from fuch a mix¬ 
ture the compound bodies which refult muft be opake ; we may difeover, 
merely by the view, whether any concrete juice be a gum-refin or not. All thofc 
which are opake, or are not evidently tranfparent, may realonably be fufpefted 
to be of a gummy-refinous, or extractive refinous nature. Of this kind are 

Uu myrrh. 
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myrrb, bdellium , fagapenum , opoponax , ajja-fatida, and others which are evidently 
gum-refins. On the contrary, all thole which are very tranfparent may be 
certainly confidered either as pure gums or pure refms: luch are the gums tra- 
gacantb and arabic ; and the pure refms mq/lic, fandarac % gum-copal , and other 
diaphanous fubftances, which may be difcovered to be pure refins, and diftin- 
guifhed from pure gums, by their fmell, inflammability, and other qualities pe¬ 
culiar to oily matters. 

This rule, which certainly may be ufeful in determining without trouble con¬ 
cerning the nature of concrete juices, ought not to prevent us from making 
other fuitable trials, and particularly thole by applying different menftruums, 
when we would certainly determine the nature of the matter to be examined. 
Thefe trials are particularly neceffary for thofe concrete juices which are but 
litrle tranfparent, and are ftrongly colored. Such are gum-lac , gumma gutta y 
fanguis draconis , aloes , opium : for thefe latter concrete juices are Hill more com¬ 
pounded than pure gum-refins, and contain different coloring and exuadtive 
matters. Set Oils, Mucilage, Extracts, Emulsions, Gums, and Resins. 

CCCLX. GUN-POWDER. See Powder. 

CCCLXI. G U Y A C. Guyac is a very hard, heavy, compact wood of 
a tree which grows in hot countries, particularly in the Antilles Iflands, and in 
other parts of America, It contains much refin, which may be extra&ed from 
it by fpirit of wine, in the fame manner as the refins of jalap, turpentine, &c. 
may be extratted from the vegetables which contain them. See Analysis by 
Menstruums, and Resins. 

Guyac wood, when diftilled with a heat not exceeding that of boiling water, 
is not, properly fpeaking, decompofedj fince nothing paffes over but a pure, 
or alrrroft pure, phlegm, which feems to be nothing clle than the fuperabundant 
water it contains: a naked fire, therefore, is neceffary for the decompofition of 
this and all other woods. When guyac is to be diftilled, it is to be cut into 
thin lhavings, and put into a ftone-ware retort; to which is to be adapted a large 
glafs receiver with a fmall hole pierced in its fide *, and the diftillation is to be 
promoted by a graduated fire. At firft, a liquor almoft purely watery is 
obtained *, and then, upon encreafing the fire, an acid, reddilh, empyreumatic 
liquor paffes over, together with a little fluid reddifh oil. Thefe refults rife in 
white vapors, and, at the fame time, a confiderable quantity of air is difengaged, 
which would burft the receiver, if it was not allowed to cfcape through the 
fmall hole, ”'hich is fometimes opened for that purpofe. The acid and oil 
continue to rife thus to the end of the diftillation j the acid becoming ftronger 
and ftronger, and the oil becoming more and more empyreumatic, black, and 
thick . jo that, at laft, its confiftence is equal to that of turpentine. Laftly,- 
when the retort is thoroughly red-hot, the diftillation is finished. In the fetort, 
the lhavings of guyac are found reduced to perfect coal •, but Hill retain their 
original form. The acid, called alfo the fpirit , and the oil are found together 
in the receiver, and may be feparated from each other by a funnel. 

This analyfis of guyac is well known by chemifts, becaufe the empyreumatic 
oil produced was one of the firft which was obferved to be capable of inflam¬ 
mation by mixture with fpirit of nitre \ and becaufe this analyfis is generally 
given as an example of the diftillation of vegetables with a naked fire. 

Thus* 
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Thu?, forinflance, all the odoriferous plants from which the fpiritus reCtor, 
effcntial oil, and other volatile principles, have been extracted by a degree pf 
heat not exceeding that of boiling water, being afterwards diftilled with a n**ked 
lire, without which they cannot be decompofed, yield principles analogous to 
thofe obtained from guyac wood. 

'Ihe analyfis of guyac wood exhibits fome phenomena deferving attention. 
The great quantity of air difcngagcd during this operation is very remarkable. 
It proves that this element is truly combined in certain bodies, and particularly 
in this ; that is to fay, that its integrant parts arc difunitedfrom each other, and 
adhere to fome of the united parts of the guyac. This is proved by the long 
(time during which the air difengages itfelf from the guyac •, for this element being 
much more volatile than water, if it was not combined and retained by fome 
fixed principle to which it is united, it would be foon difcngaged, apd with a 
heat much lefs than that which is fufficient to raife the fuperabundant and 
uncombined water of the guyac. Befides, this air fcerns to be deprived of its 
elafticity .while it remains in this compound; otherwifc, it could not be con- 
denfed into fo i'mall a Tpace, but by a violent compreGTion. But this privation 
of the elafticity of the air proves alfo that its aggregation is broken, in the lame 
manner as the phlogifton, or combined fire, has neither light, heat, nor fluidity, 
which are properties eflential to it, when it is in its ftate of aggregation. 

The acid obtained in diflillation with a naked fire from guyac and other 
Similar vegetables is ftill united, and even intimately,, with a confiderable por¬ 
tion of oil. This appears from its color, and particularly from its empyreu- 
anatic fmell; for this fmeil cannot be contracted by any thing but ojl: befides, 
the acid may be deprived of much of this empyreumatic oil, by further ope¬ 
rations, and particularly by faturating it with alkalis, from which it may be 
-afterwards leparated by a fecond diflillation. In both thefe operations much 
of the oil is feparated, .and thus the acid is rectified. 

This portion of empyreumatic cil is found to be well combined with the acid 
.after the firft diflillation; for it no longer difturbs its tranfparency, even 
■when it is mixed with much water-, becaufc the acid lerves as an intermediate 
fubftance to keep the oil and water fufpended or diflolved. 

This rectification of empyreumatic vegetable adds has not been carried fo 
far by chemifts, as it might be. 

The oil obtained in this diflillation is acrid and empyreumatic, it being one 
of thofe which are incapable of being diftilled but by a heat much fuperior to 
that of boiling water, by which heat all oils are much altered, acquire a burnt 
and empyreumatic fmell, and allow much of their add to eicape. See Oil. The 
oil of guyac is employed, as all thofe equally acrid, to facilitate the exfoliation 
of carious bones. 

Laftly, the coal found in the retort is a perfect coal, when the diftillation has 
■been continued till the retort has been red-hot; otherwifc the refiduum would 
contain fome thick and half-burnt oils but it is contrary to the nature of coal 
to contain any oil. See Coal. 

CCCLXII. GUHfl. ft) 

(t) GtfHSt, Creta fktidd. Medulla fluida y liquid calcareous or chalky fubflance, white 
M&rga fiuida, Thofe names are given to a or alh-colored, found generally in mines and 
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CCCLXIII. GYPSUM. Gypfum is a (oft, friable, ftony matter,, 
which does not ftrike fire with fteel. It is found in large quantities in many 
parts of the earth, forming large mountains, and very extenfive chains of 
mountains and hills, as in the neighbourhood of Paris. 

Gypfum is always cryftallized, or regularly difpofed. In its cryftallization it 
affe&s feveral different forms. The firft form fs that of large, tranfparent, 
fhining, thin laminse applied to each other, fo exactly, that they conftitute 
mafles as tranfparent as cryftal. Thefe are called by naturalifts, lapis fpeculat is> 
from their large fhining furfaces, like thofe of mirrors. 

In the fecond place, a large quantity of gyplum is found cryftallized in 
ftriae, like threads applied longitudinally to each other. This is called firiated 
gypfum. Laftly, a very large quantity of gypfum is found in fmall irregular 
cryftals, agglutinated to each other, forming confiderable maffes of femi-tranf- 
parent granulated ftones, commonly called gypfeous alabafier, when they are 
very white and pure, which gives them a more beautiful and perfed femi- 
tranfparency. See Alabaster, (u) 

All theie gypfums, although very different in external appearance, are per¬ 
fectly fimiiar as to their chemical and cffcntial properties. 

When expofed to a very moderate heat, they quickly lofe their tranfparency, 
and acquire an opake white color. They alfo become very friable by expofure 
to this heat, and the laminse of the lapis fpecularis feparate from each other. 

Gypfum in this ftate, mixed and kneaded with water, forms a kind of 
mortar, which foon hardens into a folid body. This property renders it very 
ufeful for buildings, in the conftruftion of which it is employed under the name 
of plajler. And, in fad, nothing can be more convenient than a ftone which in its 
foft ftate is capable of receiving any form, which it afterwards preferves many 
years by its property of hardening. 

The properties above-mentioned are peculiar to gypfeous matters, and dif- 
tinguifh them from talcs y amianthus , asbejlus , with which they frequently have 
an external refemblance. 

Gypfum by other properties refembles calcareous earths. Thus, when it is 
calcined and put into water, a pellicle like the cream of lime is formed upon 
the furface of the water. This water makes the fyrup of violets green, as lime- 
water docs. Laftly, gypfum a£bs a little upon fulphur, and makes it a kind of 
earthy hepar of fulphur, as quicklime does : but, neverthelefs, gypfeous and 
calcareous ftones ought not to be confounded together. 

Gypfum differs from calcareous earth in this, that it does not difiolve and 
efFervefce with acids. Mr. Pott obferves, that vitriolic and nitrous acids being 
treated with gypfum, do not lofe their acidity i whereas thefe acids are eafily 

fubterranean places, where it drops and forms called alfo fchnites y fometimes laminated, and 
ftalutSliticai concretions. There are alfo fometimes not. It is diftinguilhable from 
metallic guhrs , or liquid mafles, fometimes rhomboids! calcareous fpara by the general 
found in mines, containing metallic particles j properties of gypfeous earths, and by its 
and which, by dropping, form metallic fta- truncated angles. Other gypfums are found, 
la&itical concretions. confifting of differently formed cryftals, as 

(&) Befldes the gypfums above-men- hexagonal parallclipipeaons and pyramids, 
ticned, a rhomboidal gypfeous ftone is found, 

neutralifed 
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ncutralifed by calcareous earth, with which they form neutral falts with earthy 
bafes. Mr. Beaume remarks, that gypfum may indeed be diflolved in fome 
mealure by acids; but that the gypfum thus diflolved is afterwards feparattd 
by cryftallization, and is in the fame (late as it was before that folution, without 
retaining any part of the acids. Befides, quicklime does not harden, as gypfum 
does, without addition of fand or cement. 

Theie differences are fufficient to diftinguifh gypfeous from calcareous earths. 
But this diitindlion is further eftablifhed by experiments which have been lately 
made by chemifts to determine the nature of gypfum. 

Mr. Pott, in his Lithogeognofta, places gvpfum amongft the four principal 
kinds of earths, to which he refers all the others, and conlequently diftinguilhe.* 
it very accurately from the three other principal earths, and particularly from 
calcareous earth. He relates in that work many experiments made upon 
gypfum, to flhew its nature and properties. Gypfum, according to him, cannot 
be fufed without addition by ihe moft violent fire of furnaces, Some chemifts 
had affirmed that it was fuliblc by the heat of folar rays collected by mirrors. 
Mr. Pott did not repeat that experiment. 

I have expofed lapis fpccularis to the focus of a good burning mirror •, and I 
remarked, that while the focus of rays fell upon its flat furface, the lUme was 
only calcined, and not fufed ; but that when the focus was applied to the fide 
of the flone formed by the edges of the plates or lamina; placed upon each 
ocher, this gypfum was immediately fufed with a confiderable ebullition. (x) 

f rom Mr. Pott’s experiments we chiefly learn, that gypfum or gypfeour- 
alabalter, ffor that was the kind which he made the fubjedt of his experiments) 
may be fufed and vitrified when mixed with argillaceous earths, to which it 
ferves as a flux, as calcareous earth does : but in this fufion with argillaceous 
earth, gypfum bubbles and fwells much more than pure calcareous earth does. 

This fufion of clay, procured by gypfum, as by calcareous earth, as well a?, 
the other properties common to gypfum and calcareous earth, are occafioned 
by the greateft part of the gyplum being really compofed of calcareous earth, 
which earth has been proved to be united in this compound with vitriolic acid. 
Mr. Macquec, in his Memoir upon Quicklime and Plaftcr, printed amongft 
the Memoirs of the Academy for the year 1747, mentions the vitriolic acid as 
one of the conftituent parts of gypfum. 

Mr. Pott, in his Lithogeognofta, fays, that feveral Authors rank amongll 
gypfums a compofitiOn refulting from the union of vitriolic acid with a calca¬ 
reous earth ; and that they call this compound feknitic earth, or artificial 
gypfum. Although Mr. Pott found fome flight differences betwixt this com¬ 
pound and natural gyplum, yet the former had all the efTcntial properties of 
the latter. 

Mr. Macquer, treating of hard waters, in his Elements of Chemiftry, fays, 
that their hardnefs is occafioned by a gypfeous felenites which is dififolvcd in 

(x) From Mr. D’Arcet’s Memoir upon the to a moderate fire not fufficient to fufe it, 
Efte&s of violent and long-continued Heat, much of its vitriolic acid will be expelled, and 
we find that all gypfeous Hones and earths are part of it will be reduced to a calcareous earth, 
fufible by the fire of furnaces. This, how- as unfufible as chalk, or the other earths of 
ever, we may obferve concerning the fufi- that kind; therefore, a violent heat fuddenly 
bility of gyplum, that if it be expofed long applied is neceifary to the fufion of gypfum. 

them. 
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them. Laftly, Mr. Margraaf fays, that from gypfum diftilled with powder of 
charcoal he obtained a volatile fulphureous acid and true i’ulphur •, that having 
treated it with the alkali of tartar, by the dry and by the humid way, he ob¬ 
tained from it a vitriolated tartar ; that the remaining earth was calcareous •, that 
gypfum is entirely foluble in water j .and that it may be artificially compofed by 
laturating vitriolic arid with calcareous earth. Opufc. Chem. 13 DiJJ' 

We may then confider, that gypfum has been demonftrated to be nothing 
elfe than calcareous earth faturated with vitriolic arid. It is a vitriolic fait with 
bafis of calcareous earth; that is, it is a true felenites. See Ski.enttes 

From this account we may explain all the properties of gypium. Its want of 
hardnefs, its tranfparency, its cryftallization, its folubility in water, proceed 
from its faline chara&er. It cannot be combined with any arid, becaufe it is 
naturally faturated with the vitriolic acid. It requires much water to diflblve it, 
which proceeds from its felenitic quality ; that is, from the great quantity of 
earth which it contains, and the intimacy with which this earth is united with 
the vitriolic acid. Its calcination, by which the cohefion of its parts are 
deftroyed, is nothing elfe than the lubftraClion of the water of its cryftallization. 
See Crystallization. 

The properties of quicklime which gypfum acquires by calcination, ought 
alfo to be attributed either to the fuperanundant calcareous earth which it may 
contain or rather to the fubftrariion of a portion of the vitriolic arid, which is dil 1 
engaged during the calcination, chiefly by touching lome inflammable matters, 
with which this acid unites and forms l'ulphur. Laftly, the hardening of plafter, 
when calcined and mixed with water, may proceed from a mixture of thofe 
parts, which by calcination have become quicklime, with thofe other parts 
which have not acquired that quality, and which lerve to the former as a cement, 
as Mr, Macquer conjectures in the above quoted memoir ( See Quicklime): 
or elfe this hardening proceeds from the gypium refuming the water of its cryi- 
tallization, and again cryftallizing precipitately and confuledly, as many chemifts 
think, and particularly Mr. Pott, who fays, “ As plafter mixed with water 
tk does not harden, but when it is left at reft, (for if it be ftirred too long, it 
“ will nor. become hard) we ought to conclude, that in this cafe a cryftalli- 
“ zation very l’uddenly happens, which coniequently fuppofes a very divided 
“ faline fubslance, uniformly diflfufed through the plafter, as Stahl has obferved. 
“ This alfo is the reafon of the want of durability of plafter in the air; becaufe 
“ the air alters and attacks the faline fubftance which it contains.” 

Some chemifts and naturalifts have given to gypfum the name of /par, or 
rather diftinguifh a kind of fpar by the appellation, gypfecus ; becaufe this Ipar 
has the principal properties of gypfum. Set Spar, 
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CCCLXIV. T T ARDNESS, Hardneis is a quality of certain bodies 
XX which confifls in an intimate union and ftrong adhefion 
of their integrant parts, which cannot therefore be eafily disjoined. 

We cannot precifely determine what difpofition of parts occafions the greatdl 
hardnefs : but this probably depends on the perfection and extent of the con raft 
of thefe parts •, and this quality depends effentially upon their figure, which 
wc do not know. 

The hardeft bodies which we know are vitrifiable (tones j and amongft thefe, 
the hardeft are thofe which are the moft pure and homogeneous} that is, 
diamonds. 

Not any one of all known bodies is perfectly hard. Perfect hardnefs belongs 
undoubtedly to the primary, elementary, and conftituent parts of matter, which 
of all beings we know the leaft of. 

CCCLXV. HELLEBORE, (y) 

CCCLXVI. HEMATITES, (z) 


(y) Hellebore. Two ounce® of the 
root of white hellebore yielded, with water, 
nine drains and a fcruple of gummy extraft ; 
and the fame quantity of root yielded with 
fpirit of wine feven drams of refinous ex¬ 
tract. From fix ounces of the root of black 
hellebore , fix drams and a fcruple were ex¬ 
tracted by fpirit; and from the fame quan¬ 
tity of root fix drams .and two grains were 
extrafted by water. Borrichius relates, that 
the diitilled water of the whole plant pofr- 
feffes emetic and purgative qualities. 

(*) Hematites, or Bloodjlone , is a hard 
mineral fubllance, red, black, or purple} 


but the powder of which is always red ; 
fometimes of an intermediate figure, and 
fometimes fpherical, femi-fpherical, pyrami¬ 
dal, or cellular, that is, like a honey-comb ; 
confifting of pyramids generally fmall, the 
apices of which appear, in a tranfverfe 
feftion, in the center. It contains a large 
portion of iron. Forty pounds of this metal 
have been extrafted from a quintal of the 
ftone. But the iron is obtained with fuch 
difficulty, and is of fo bad a quality, that this 
ore is not commonly fmelted. The great 
hardnefs of hematites renders it fit for bur- 
nifhing and polifhing metals. 
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CCCLXVII. H E P A R. (a) 

CCCLXVIH. HETEROGENEOUS, and HOMOGE- 
N E O U S. Heterogeneous fignifies of different natures j and homogeneous 
fign fies of the fame natune. 

CCCLX IX. HOPS, (b) 

CCCLXX. HYDROMEL Hydromel is honey diluted in nearly 
an equal weight of water. When this liquor has n^t fermented, it is called 
Jtmple hydromel and when it has undergone the fpirituous fermentation, it is 
called the vinous hydromel, or mead. 

Honey, like all faccharine fubftances, vegetable or animal, is fufceptible of. 
fermentation in general, and particularly of the fpirituous fermentation. To 
induce this fermentation, nothing is neceflary but to dilute it fufficiently in 
water, and to leave this liquor expofed to a convenient degree of heat. To 
make good vinous hydromel, or mead, the whiteft, purelt, and beft-tafted 
honey mutt be chofen, and this mult be put into a kettle with more than its 
weight of water *, a part of this liquor mult be evaporated by boiling, and the 
liquor feummed, till its conliftence is fuch, that a frelh egg (hall be fupported 
upon its furface without finking more than half its thicknefs into the liquor; 
then the liquor is to be ftramed, and poured through a funnel into a barrel: 
this barrel, which ought to be nearly full, mu it be expofed to a hear, as equable 
as is poflible, from 20 to 27 or 28 degrees of Mr. Reaumur’s thermometer, 
taking care that the bung-hole be flightly covered but not clofed. The phe¬ 
nomena of the fpirituous fermentation will appear in this liquor, and will fubfill 
during two or three months, according to the degree of heat; after which they 
will diminifh and ceafe. During this fermentation, the barrel muft be filled up 
occafionally with more of the fame kind of liquor of honey, fome of which ought 
to be kept apart on purpofe to replace the liquor which flows out of the barrel 
In froth. When the fermentation ccafes, and the liquor has become very vinous, 
the barrel is then to be put in a cellar and well clofed. A year afterwards the 
mead will lie fit to be put into bottles. 

The vinous hydromel or mead is an agreeable kind of wine*, neverthdels 
ir retains long a tafte of honey, which is unpleafing to fome perfons *, hut this 
taile it is faid to lofe entirely by being kept a very long time. 

The fpirituous fermentation of honey, as alfo that of fugar, and of the muft 
of vinous liquors, when it is very faccharine, is generally more difficultly effe&ed, 
requires more heat, continues longer, than that of ordinary wines made from the 
juice of grapes*, and thefe vinous liquors always preferve a faccharine tafte, which 
fhews that a part only of them is become fpirituous. 1 lie caufe of this probably 
is, that they contain lefs acid, or that they contain an acid lefs diiengaged than 
the muft of ordinary wine. See Fermentation and Wine. 

(a) Hi » ar. See Liver. nefs. They contain a fubtle odorous prin- 

(/-) Hops are ufually added to malt li- ciple, which promotes the vinous fermen- 
’HUors, and are faid to render thefe- liquors tation. When infufed, or but flightly boiled 
less apt to become four, lefs vifeid, and in wort, they encreafc its fpirituofity. Neu- 
tnore wholefome by their aromatic bitter- man. 
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CCC1.XXI. HONEY. Honey h a faecfcorine fermenjgM* joke 
collefled by* bees from flowers. J tyr He nature and properties ef"Mep fee 
Sugar. 

CCCJLXXII.' HORN o/-ANIMALS, The horn of animals is 
of the (tune natureas their g«l«cuiooe matter, anal is only that matter charged 
with a left quantity' of water, wleh € larger quantky dearth, and fufhciently 
condenfed to have a firm and fo^dconfiftehce. Bydigefting horn with water in 
Papin’s digeftcr, it may be entirely converted ijato j^lJy, 

Horn is a perfectly animalifed matter, and furmfties in diftillation the (lime 
principles as all animal matters \ that is, at firft a pore phlegm, with a degree 
of heat not exceeding that of boiling water * then a volatile alkaline fpirit, which 
becomes more and more penetrating and ftronga fetid, light, and thin oil a 
concrete volatile fait, which forms ramifications upon the fiaes of the receiver \ 
much air; fetid oil, which becomes more and more black and thick; and 
laftly, it leaves in the retort a confiderable quantity of almoft incombuftiblc 
coal, from which, after its incineration, fcarccly any fixed alkali can be 
obtained. 

Animal oil, and particularly that which is drawn firft in the diftillatian of 
horn, is fufceptible of acquiring great thinnefs and volatility by repeated diftil- 
lacions, and is then calfed the oil of Dippel. 6'ee that article. 

1 he horns of ftags, and of other animals of that kind, are the moft proper 
to furnifh the animal oil t6 be ratified in the manner of Dipjpel *, becaufe they 
yield the largeft quantity. Thefe horns aifb differ from the horns of other 
animals in this, that they contain a lafger quantity of the fame kind of earth 
which is in bones *, hence riiey feem to poflefs an intermediate nature betwixt 
horns and bones. - 

CCCLXXIII. HORN (HART’S) CALCINED to WHITE¬ 
NESS. The phlogifton of the coal of hartVhorn, although very difficultly 
combuftible, may neverthelefs be burnt with more cafe than the coal of other 
horns, and with nearly the fame facility as bones may. This coal, by being cal¬ 
cined w&h „aJong*continued and ftrong fire, is changed into a very white earth. 

hern coined to whitenefs. This earth is employed in medicine as 
an abforbent. It is given in dyfenceries and labor-pains which are fuppofed 
to be caufed by acrid and ili-dieeftcd matters. Hart’s-horn calcined to white¬ 
nefs and levigated is the bafis of Sydenham's white deco St ion, which is com¬ 
monly prefcnbed in thele difeafes, 

CCCLXXIV. HORN (HART'S) PREPARED PHI¬ 
LOSOPHICALLY. This name is given to hart’s-horn deprived by 
water of almoft all its gelatinous piurt; lb that it becomes brittle; and when its 
outer part is taken off, it is thus rendered very white, and is applicable to the 
fame ufes at that which is calcined by fire. 

CCCLXXV. HORN-BLEND. (c) 

1 i •* t J‘ . ' 1 1 i 

■(e) Horn-blbnd is a black or green in- . rectangular. It is generally found amongft 
<3 u rated bole or clay.confifting of fcsly par- iron ores, and fometimes intermixed with 
ticks, which sre diftinguilhabie from thofc mica, forming a compact ft one. 
of mica, by being left willing, thicker, and 
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CCCLXXVI. HORN STEIN, (d) 

CCCLXXVII. HYACINTH, (t) 

{d) Horkstsin, Petrofiltx Wdkni. TO* eious ftone, poIygarval,motfc or le& tranfi 
name is given by German authors to the parent, of a| yeiiowifh red-color, the ninth 
ftliceous none called in England chertz. Set in degree of hatdnefs from diamonds, and[ 
Chertz. fufible by fire. 

{#) Hyacinth, or Jacinth, is a pre- 


t 


'ixxijtxttu. 



CCCLXXVIII.T-ACINTH. See HYACINTH. 

CCCLXXIX. J JALAP, (f). 

CCCLXXX. JAPONIC EARTHSf, (g). 

CCCLXXXI. JASPER. (b). 

CCCLXXX If. ICHTHYQCOLLA. See ISINGLASS. 

CCCLXXXIIi. JELLY. From many vegetables, mucous Tub- 
ftances capable of forming kinds of jelly are obtained* but thefe are more 
frequently called mucilages and gums. The name jelly or gelatimui matter is 
particularly applicable to the mucous fubftance obtained from animals. 

The bodies of moft animals feem to be chiefly composed of gelatinous 
matter. For if we boil in water, fleflb, bones, membranes, tendons', nerves, 
horns, fkin, in a word, any of the fcveral folid or foft parts which compofe 
animal bodies, and ifwe evaporate fufficjently this water, the liquor by cooling 
will become a true jelly. If the evaporation be continued till the matter be 
dry, but with a heat incapable of decompofing this jelly, it forms at firft a glue, 
and afterwards a horny fubftance more or left tranfparenr, hard and folid. 


(f) jAt a*. From &tteen*wmces of mot 
of jalap, fpirit of wine extracted five ounces, 
and four fcruples ofrefinous matter; and from 
she refiduum, water extracted two ounces 
and a half pf gummy-matter. This root ia 
obferved to have a confiderablc power in pro* 
mbtfogthe fyirituous fermentation of fweet 
vegetable juices, & of melafles. Ntuma*. 

(g) Japan-earth This name i% lm- 
i roperly gifttn to a gttth-refui, obtained by 
infpiflkting the juice or deio&fan of the 
fruit of a certain palm-tree, which grows in 
theEaft Indies, ft Sg alntoft entirely folqhle, 
when pure* by water, or by fpirit of wine. 
Its tafte ft at firft bitwrilh aha Styptic, and 
is afterwards Agreeably Nmmah* The 
Indian* are Am to cue the fruit of this tree 
into fmall pieces, which they wrap in the 

X X 2 


leaves of the maritime plant UuU together 
with feme quicklime, and to chew thefe 
balls, the tme and fmell of which they find 
to be very agreeable. 

( 6 ) J ASf>£« is an opaice filiceous ftonc, of 
various colois, white, green, red, yellow, 
black, or variegated with foots orwith vein*, of 
difierentcolors. It diftmfromflints and cbertjr, 
in beingopake, in befog more eafily fufible 
by fire, in ^having a granulated texture, and 
In* frequently cempoimg large nufies, or 
rocks; whereas flints and cherts* are generally 
in form of nodules or lumps. From fome jai- 
pers. Iron may be obtained. They are fuf- 
ficiently hard and cortipadl to receive and 
retain a fine polifh. 

When jafprri are fpotted with fpecks of 
onyxes or agates, they are called jeff onyxes. 

The 
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The blood, lymph, and feminal fluid of animals are fcarcely any thing but 

? iure gelatinous matter. Milk contains a large quantity of it. See Chbese. 
n a word, almoflr all animal liquors, excepting the excrementitious, fuch as 
Urine andfweat, are nothing but kinds of watery jellies; >• 

, Hencc wiCilught to c&nd^ matter of ammals ds tha 

true animal ffiMance. It &flK6Bra3S& eritireif t^ bodr Hi 

is that which riourllbes, repairs, and Reproduces them $ ‘it is m v the animal 
kingdom. What mucilage is in the vegetable kingdom, from which it feems to 
be derived, and which it refembtes *n many or its properties. See Guars anth 
MdeHkots. ** ■■■ 4 *' ; " : ' 

This matter In its natural fta& has fcarcely any fmell* or any acid or alkaline 
quality. Its tafte is fwect and faint. When diluted with water* and by the 
help of "Other eircurriftafcces ai 

loon as it is deprived of vital- motion* ahd^lomedmes',;eytenV'thi^^ of 

the animal to which it belongs, ft occaflotis fevcral difeafes, and consider¬ 
ably deranges the animal effiOftemy. At firft k tends flightbr to Wwr «dd ifer- 


mentation, as may be obferved in milk* in 
then it paffes very quickly to acompleet 'pi 
Very fetidliquid fubftanoe. See JPextisuTti 
whoa it is very frefh, and expofed to *< ; t 
of boiling wu$er, nothing riles worn it but It 


; and 


r itwi 1 - www- uiyun’, w 

*. :l mm'' reduces it to 


of heat •* 
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great difficulty. From the tribes of thb owl art extedriing foall quantity of 
fixed alkali, an i a kdc common fate may generally be obtained. rhefe a e 
cxa&ly the fame fab&aoces whichtriftf be Stained from all animal mauter*,. 
As many thmgs are ononoa to jetty sod to vegetable mucilage* fee the wo* A 

MOCJtrAOfe. M 1 

CCCUQCX1V. } & T. (4 

CCCLXXXV. IHOIOa (k). 

CCCUOCXVl. INFLAMMATION a/OILS Ay NITROUS 
ACID. The vivid mflamuhiaon occalioned by mixing, highly concentrated 
nitrous add with moft oils, is one of thole fiirpriwng phenomena, which excite 
the admiration even of people the moft unintelligent, and leaft converfent 
in matters of chennftry and experimental phikrfbphy. No wonder* therefore* 
that u has particularly excited the attention of chemrib. Glauber* Borrkbius, 
Tourne&rt, Homberg* Rouviere, Dippd, Hoffman* Geofirov, and Mr. 
Roudle, have partsculatiy applied ijbwwnclves to this matter. Thefe ckenulU 
have fisccefSvery found methods of inflaming different oils* and have pubhihed 
their procedfes in their writings. 

BomcbhM* a Danifh chemift* had affirmed in the Copenhagen Trwifa&ions 
for the Year 1671, that oil of turpentine may be inflamed by mixing it with 
nicroot acid. But as in that; time a highly concentrated nitrous acid was 
very rare, moft of the theories who attempted to repeat this experiment, (LI 
not fuccoed. Tournefort* in the year 1700* inflamed by this method the oil 
of faflkfhu. Hombcrg in the pear 1702 fays, in the Memoirs of the Academy, 
chat he inflamed oil m turpentine by mixing it with nitrous acid 1 but he fay* 


(i) J st» Gagtto1 Autdmm agism* is a 
Mack bitumen, refemblmg fine binds ebony 
wood, bard* light* mstfifii and flnooth. 
It is very inflammable, and burns with a 
bituminous feneU, By difHDation it yields, 
l. in acid liquor ; 2. a thin black oil 3 3. 
ft thick Mack ell. ByflfflflHon it become* 
electrical* as amber does. Sa t Bitumen. 

(*) Inmoo is a blue ftcula* obtained from 
the American plant by means of fermen¬ 
tation, in Che following manner. The 
herb Is put into a vat and covered wish wafer. 
In a few hours die liquor begins to ferment* 
becomes hot* chrmom ni a Troth, and «e- 
qnkm a blue or vidowW. The liquor 
is theft emptied mo mshther vat by mean* of 
a cock infested *e*ft the bottom of the find 
vat. Ip the woondyqb the liquor is to be 
conrioutUy ami fttongly amend Jqf wicks 
ftnq buckets annexes to flicks, % Which 
teetew ttie blue Coloring matterTs made to 
mslto^togtather, or’ft difpferf to fboarwe 
from <fcs%«ar* tari'tp ftibfide. Whin the 
blue xamm hot fthfidd* water 1% let 

wbondfwned 


Indigo may be alasofl entirely con fumed 
by fire. With water it may be formed into 
a pafte, diffufiblc through more water 3 but 
at iaft the coloring matter fubfides. By 
means of fixed alkaline fait it becomes per¬ 
manently diffufible *m water. Wooden fluffs 
previotmy fteeped in warm water, being 
dipped in the above liquor, are dyed of a green 
color* which is alm^ft mftanuy, by expo- 
fiwe to air* changed to a fine blue. Volatile 
aifcajine fpirits extract yelloWiih or brownifh 
red tin&ures, and fpirit of wine a reddifh 
rin&ure,* by digeftiott with indigo, Indigo 
gives no cplor to Wmeawascr, or to water 
acidulated with vitriolic* njtlrous, or marine 
adds. The concentrated vitriolic acid unites 
with indigo into ft fmentb pafle, tfptcuJJy 
if the indigo be previoofly ground with pow¬ 
dered glafs, or fand. Ily this method, the 
indigO is rendered folubfe id boiling water 
♦dong with idle acid, fo as to pais through 
• fiber. This folation, when hot, is of a 
bright green color, *ftd, when odd* btcome* 
brown. The above experiments are men¬ 
tioned by Dr. Lewis m a note to his trani- 
lation of Nyum^n’s Works. 
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that the oil muff betifick. Rouvierc, in -the year iyo6 t T*ftf}amed the crapy- 
reumatic oil of guyac y and his experiment was much taHted ^becaufe it 
Juceeeded iTiorecamy than the others, becaufc this inflammation is very vivid,* 
and becaufc it 4s attended by a furprizing circtJaiftancci narnciy, toatfrom 
amid ft tiie flames arifes a black, thin, Ibongy body, of a conhderablevlteight; 
which is, as weftsaU lee, only the 

during the inflammation. Thisii»flaminndbn.of.4^efwds:B»M^ : iaecehded 
to,, andVwas IHewn to ftudents 4n xpw&siwf'- 'cheinhfe phi- 

lofophyitill .Hoffman, a German chermft, and QtioSroy^ m Fi^t^h chemiff, 
having made many experiments on; this mattery dafeoveredr^t the J&me ckne; 
that fmoking nitrons acid; mixed wiiKVconcen^ fuccceded 

infinitely better, for the inflammation of oiK and particularly of. the oil of 
turpentine 1 ,' which had . been • abnoft feltixpriftK^.? . JMr*. i^m^ththim'^fuaKd 
this fubjeft, and pufoliihed tin4ho»yn«/i tiUadhfvi^smhnsjKejt- 
peri meets, which fhe wed, • that bymkmffs«*&» 

of quidfly • thickening and dmng,:,fuch'^S' ':;9C#r€3H 
vided that . the acid ?be Yuflkiehtfy:^ '^fiie^ichemifl: 

difeovered that even-.thr f fweef oils leaft 

fat aits, may alfo be inflamed. ?»Hifi^ensxiiAlldNx. Jiiieeeed^'fidbe 
method mentioned by Hoffman andGeoffroy^was neceffaryjthatda tofay, 
fome concentrated Vitriolic acid '"muff," -bepreVidt^y%rmixed;> hdrir thenkrous 
acid. As thefc laft mrntionedi s^iare• of* affinals*' 1 
have reafon to believe,, that* «eirery9liD^< .-dbax^lailbwcxi^bp-; 

acid*. ■- 1 -" t > ■'" 


Mr. Rouclle further remarks* in the above Quoted Memoir, thatflarae is 
more certai n ly prod need in all thefe experiments,? when the: nitrousi skid ii 


f.^wMch' the 



Xhe ..the fofoemptsaon 

■of'theievcral.kiodVnwiL’• ’* ." i ■.i «*tv •• y , ; v ■*:,■;>,■"■' O. < 

. Aif efirnci'aMddsf as»d' ; cve«' i 'thei'fwfse^' drying oHs^a^l^guftimfrfl ^bystthe 
nitrous aisid aldhe, provided that thevrifiddnwhteh/di^^ h6 

madc,be\pf a convenient fixe and.| 
'concentrated, and that a Efficient quanrityof 
vefiirl ought, to ,he, r fufiiciehdy wide*mouthed j 
cwwnry/*'%ovmh f tbe’ & ..do>R8*ttratc& 
exactly att> Ounce *f pure- mu*dry>fiuffibe eapa'fcw^ 
gros and w© {^tuples of, tins acid. * Tiaft^y*, 

■of the oil* wi.W' 

fucceed, bu|;^^a^#jWv < 1&be 
infiammanoR ^ 

is to betied to one end' of a *bd, that the, operimip 
part of the mixture ibhichsigenei^lly;thi^o i t?o^.sw ' 
at a confiderable diiiaaoe.# Dne> haff’ or cwo^thinffs 

Once. A confiderable ebidl|d0n^VxW^ % . 

The oil becomes'black 1 , thic% and fometimes inflames^, ■'■ lf"it\d^s r .'iiot' : ,hf^8m6 

iWidiin 


Thi 
ipV^fjg^ate# 

*<1 as. ■ 1 » ■. 


one cwncefbut 
mbch : 

:h the 
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within four or fivefeconda, more nitrousadd.muftbe poured upon thespan which 
appears thickeft and dry eft, and their the mmure never fails to be: inflamed. 

, The oils of almond^ olivet rapei, and other fat oils, have not been; hithe rto 
inflamed by .,theL.nierohx;ius^ inflammation-:ia efle&ed,- as 

Mr. Rouette pra&tfes, -. ,i J6n|^b‘ v . ^ual quantities of the con¬ 
centrated vitnpUo/iUsl, qmck and violent 

cbullition than in j but when this ebullition u at its 

height,', feme ’ ppr'- part of the 

mixture.. -‘fFliert : dbii%wrong than 

- 9hlliic!fl[ • i«riy : 'tjir’d;*..►r § : 1 

■ •.' shcgtel,|Tiirjp^fe^i^L4rffaeift-i- 4 i»edi* 5 E;^;lia^esnly.vAU oils 

eOnt^n.pMbgifl&naaia^^ . Nitrous arid alfocomaina phlogifton. 

H<»ce^ectm;)n*k#! 6 &l^^ two fub- 

ftancea tipon^nbEa^ipcIiin^■ ^ vagual to 

■■. :TPhr tnflnM^lM^p^ <%■ ^d'i'^?drf^n|rihtipn. • more * certain, 

ivfesfo bin! already ; been 

tiid^Blccroiads^ feiwaii'A4d c«idRk '’albne^rkj'^.^that add; mixed 

with ’rftriolio.^ihl^ dephlegmated oil 

- to be confidered as ^ijfi^ptigMkt^b^^^^Mikng^dnktous 

acid i^ao^ ’ cj^v'. oi«r<e ,. 3 etonatmg 

wjth 4 cOawe-, goaider that 

adion upon any kind of coal, even when heated as much as poflible. See 
T>*tQ*ATptotW r'.-^liciedI:'--d I v;UiV/' .,' • 

The efleft produced'by the_addition o£the vitriolic add,; may be explained 
to the following manner. This acid does rnochpromotc tbefe inflammations; 
fifteen on >lhe ;nne; hand*,k\tnike 4 themwithlcls 
.doles !: tb9n?,a§fb% : d^'mt}t, t|fcd«^ys ac^stnhh hand, fame 

without Ft. But 

although ml# ac|d.a6fc»,,; pc^^uUy; upbn „, bib, it cannot, fingly inflame any of' 

ris • effentially 

ftrongd*, gamier«p»>k> i&Av behaves that 

jfc -tVnqerft^ nmous *0^^- ca j ^ ‘ ltm 


fbwtmmation 
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Infufion may* bp made din watery, fpiritutnn, «iiy» Mad, or dkaline liquids, 
according to 'the f ilature of the matters to be inltrfed, and of ikeprinciples 
intended to be lewxdftaA. It is aewerthdeft praised upon vegetable matters 
only, andalsnoft alwaysfer the preparation remedies which* are alsfb caikd 
mfuftens. <* V j J - ‘t* ; ” , *'•' •< " 5 

Aromatic pianos and otWodorifinmis vegetableshatters sue igdierally infilled 
when their odoriferous principle is bo be prelmred, ki which their virtue 
conilfts; and which is at the fame thnefo volatile as to be dilated and ieflt % 
the heat of ebullition. To fwdtrveibll better rhefcvolatilc principles, the 
fmalleft heat requifite for the extraction ought to be empkyed j and thefe i«- 
fufions oug^it to be anode m mxmSEhsm other veflek, whwth may be e*a<5tiy 
dofed. ' c f.y "■ > ■ <- ^ ■' ■' 

The principles extracted by infufion are diffident according to the men- 
itnsum employed. 

Pure water may be impregnated with the odoriferous principle, ©rfpiritm 
re&or, with faline, faponaceous, mucilaginous, eanradtive prindpies. Spirit of 
wine diffohres rthe fpmtUs ra&»r, the efieutkl oris, tfaofe rdSnoos matters the 
bafe of whith is anoikof the nhture ofxifeittidoils, and greateft part of the fa- 
ponaceous extea&lvematter. Thofe infefions aside by fpbit of wine are parti¬ 
cularly called 4iHMurts t efpedaUy in pharmacy. Oils difojve #e lpiritus 
reftor, and any oily matter. Acids and alkalis difiolve the earthy fubftoncss of 
vegetables, and aimoft&tt their o th er j ar mciples t .but they dilguife them, alter 
them, and change <onfid«dbly>their vanoses lay *tbe cmabmation. They tm 
^therefore not orach feferitafar theft Jckds of tKtradtions. Sre Asatvsn, Dtoeno- 


T*OJC, -$ilto€*JteT*>. ■' r ' ! • ■ 

CCCLXXXVHI. IN K. Ink is a liquor, generally black, ofed for 
Writing; Jievemhcfefe fembfoksare of othercolors. 

The bafts of bfcuck sakiavn infufiaHMif gabs, and of martial vitriol# knownto 
druggl&s by thename of igreen ai p pe aw i^ both which are named together, and 
to them is added Tome gwn«arabte. The following receipt mdke* good hdc ; 
la fouflointt cf xanmKmwantr otr beerirt * pound bf brw&d mflUsbe infufed 


when 


rt is united, richer with witriohe arid* arwith any otheraridj and the preci- 
pitace w blink. The bkeknds >qf «befe preci|foa«es ^is cawfod 

quantity bf orly matterwfckh they receive foom the vegetable 

fobfomefor *; 4 ' • :; =*’* $ :.•*.** • , ,/' ••. 

In the operarionpf making ink, fcfcmnkkgpiifles mnvk^pm t»;tfeept«dpi<- 
tation of hmfotaTrafQfo .bum, ; 'by .means ior 

chemifts hdvkgidhi«a : «wiefoed dntti'liCbdUlweed' tio«ifoL^PMsS» fOMtoir 


operation of making-.ink, fctetedaag^pidfcsimakatoius''m-the-ptmiipi*- * 
jSS*ei' y ijr ..tafoahs 

naviaff «vcnrr*lacked tfey; ; iilk>4ilaeed taofoia.^bmia ^mwieir 





approadhmg ao blu», ba*e aashfoned 

Frulfian blue, the IjjMO^pfWfeich is |o intonfe^wijal 

ahnaU qstand ty bf .ymtens v : beefofe' urmbe'i 

i' .. ii * i ’ t. * _ . • « A. 1 ’ . 'J£i*_2_ . 1-- - ' . ... ___ii. 


ofPruOian blue. Iron p mc mhj ac di isrihnfei^wfonttd^ 4 ^kmm 

ond tbe difference proceeds from the different natures of the two inflammable 
v - ' '"matters 




matters with which the iron unites itfelf in thefe two cafes. The inflammable 
matter which unites with iron in the preparation of ink is in an oily (late; ami 
that in the preparation of Pruiftan blue is not in that ftate. See Blue (Prussian). 
Accordingly the precipitate of iron in ink is eafily foluble by ali acids * but the 
precipitate of Prufiian blue is not. If a fuflicient quantity of fpirit of nitre, or 
any other ftrong acid, be mixed with ink, its color will d if appear, and the 
blackeft ink will thus be rendered clear and tranlparent as water. Its blacknefs 
and opacity may be again reftored to it by adding to the ink thus diicolored a 
fuflkient quantity of alkali to, laturate all the acid which had diftbived the 
martial precipitate *, by which means this precipitate relumes its former appear¬ 
ance. Thus the black color of ink may be made to difappear and appear again 
as often as we plcafe, by mixing with it alternately fome acid and lome alnali: 
but this change of color cannot be produced upon the Pruflian blue. By adding 
any quantity of an acid to the water in which Pruflian blue is iulpendcd, its color, 
fo far from being altered, becomes only the more beautiful by that addition. 

The color of Prufiian blue may be indeed made to appear and difappear at 
pleafure by one method: but this method is precifely the reverfe of that ufed 
to produce thofe effeds upon ink. By mixing much alkali with Prufiian blue, 
its color is deftroyed •, and by faturating this alkali with an acid, the color is 
reftored. This conftitutes a very fenfible difference betwixt thafe two martial 
precipitates. 

InldS of all colors may be made by ufing a ftrong decodion of the ingredients 
ufed for dying, mixed with a little alum and gum-arabic. For example, a ftrong 
decodion of brafil wood with as much .$lum as it can difiolve, and a little 
gum-arabic to give it body and fome confidence, forms a beautiful red ink. V) 


(l) As the duration of records aijd other 
valuable writings depends«much on the good- 
nefs of the ink employed, Dv. Lewis has 
thought this fuhjed worthy of his attention. 
The chief imperfection of common inks is, 
that they decay in time, and at laft the writ¬ 
ing becomes invifible. From experiments 
made by that author, he infers that the decay 
of inks is chiefly owing to a deficiency of 
galls j that the galls are the molt perifhable 
ingredient, the quantity of thefe, which 
gives the greateft blacknefs at firit, (which 
is about equal parts with the vitriol) being 
infufficient to maintain the color ; that for a 
durable ink, the quantity of galls cannot be 
much lets than three times that ofihe vitriol; 
that it cannot be much greater without Jel- 
fening the blacknefs of the ink j that by 
diminilhing the quantity of water, the ink 
was rendered blacker and more durable $ 
that diAllied water, fain water, and hard 
fpring water, had the fame effects; that 
white wine produced a deeper black color than 
water ! that tho color produced by vinegar 
was deeper than that by winp j that proof 


fpirit extracted only a reddiih-brown tinge; 
that the laft mentioned tin&urc funk into, 
and fpread upon, the paper; and hence the im¬ 
propriety of adding fpirit of wine to ink, as is 
frequently dire£ted, to prevent mouhjinefs or 
freezing; that other altringents, as oak baik, 
biftort, iloc-bark, &c. were not fo effectual 
as galls, nor gave fo good a black, the color 
produced by tnoft of thefe, excepting oak- 
bark, being greenifh ; that the juice of floes 
did not produce a black color with martial 
vitriol} but that, neverthelefs, the writing 
made with it became black, and was found 
to be more durable than common ink; that 
inks made with faturated folutions of iron in 
nitrous, marine, acetous, acids, in tartar, or 
in lemon juice, were much inferior to the 
ink made with martial vitriol ■, that the color 
of ink was depraved hy adding quicklime, 
which was done with an intention of def- 
troying any fuperabundant acid which might 
be fuppoled to be the caufe of the lofs of the 
color of ink 5 that thebeft methodof prevent¬ 
ing the effe&s of this fuperabundant acid is 
probably by adding pieces of iron to engage it; 
y and 
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CCCLXXXIX. INKS (S Y M P A T H K T 1 C;. Chcmiftry fur- 
niflu-s many method? of making the inks called fvmpatlietic. Thefe inks are 
coloriefs liquors, with which an invifible writing is made, but which becomes 
very Tenftble when we pleaie, by ceitairt treatment appropriated to the particular- 
kmd of fympathetic ink employed. 

.As ordinary ink is made black by a mixture of f two liquors which are nor, 
or ’our very little colored, it may become a iympathetic ink by feveral methods. 

Ir green vitriol be dh'Tblved in water, and a little acid be added, to prevent 
the vellowifh martial precipitate, whicii is always formed when there is not 
iuperabundunt acid, with this folution invifible characters may be written, 
winch may lx rendered very black, by being moiftened with a ftrong infufion 
of galls. 

If the blacknefs of ordinary ink be deftroyed by a fufficient quantity of nitrous 
acid, the writing made by it wiil remain invifible, till it be moiftened by liquid 
fix. d alkali. 

(. haraifters traced with the acid folution of green vitriol above-mentioned will 
become of a fine blue color, if they be moiftened with the phlogifticated alkaline- 
liquor ufed in the preparation of Prufiian blue ; and characters traced with this 
lull mentioned liquor, which are abfolutcly invifible, may be rendered of a fine 
blue color by being moiftened with a folution of green vitriol. The theory of 
thefe Inks may be leen under the articles Jnk, and Blue (Prussian). 

Pure vitriolic acid, weakened by fo much water that it (hall not make too 
ftrong an imprefiion upon paper, becomes a fympathctic ink, the characters 
written with which are invifible; but may be rendered fenfible by heating the 
paper on which they are traced. This effetft is occafioned by the heat concentrat¬ 
ing; the ac id, and rendering it capable of burning and blackening the paper. But 


aru’that this conjofturc was confirmed by an 
i: f-. nee the author had heard,of the great du- 
rjbd.ty of the color of an ink in which pieces 
i f non had been long imnr-ifed ; and Jaitly, 
:t a dccoelion of logwood uu! inffead of 
'At, fVnhbly improved boh the beauty 
and v.ipiavs of the, blari:, Without Jiibi'hng 
,r to f.ii’e. 'file f..r»;e «mhc-r ohferves, teat 


Th¬ 

ciT.tion of gum-a 

raf ic 

is not only 

U lb — 

iol, 

, by keeping the 

cr-lt. 

ring ma 

:tc-r 

fuf- 

p’_i! 

ii’cd in the llmd, 1 

■ ut .d 

i”o by pi 

eventing 


ink ft om tpread:; 


y which 

me; 

' 1 h "l 


atcr quant-tv ot it 

;s collected 

on 

cut h 

ilr- 

of lIja pen. 0 

ugar. 

which 
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l re s ad :j t.j in!'< 5 , vv.is found to be much 
h (s cji* V ,d tii..11 rrums, and to have the in- 

< icncf or j.rcveiitiivi the drying of the 
: . The color of ink found to l>e greatly 

u by keeg ng the ink in vefiels made 

< f copper, or of lead, and probably of any 
1 ili-.T metal, excepting iron, which the vi- 
li.oiie a id can difiblve. The foregoing ex¬ 
periments point our for the belt proportions 
cif the ingudients for ink ; one part of green 


vitriol, one part of powdered logwood, and 
three parts of powdered galls. The belt 
mcnftiuunt appears to be vinegar or white 
wine, thn’, for common ufc, water is luffi- 
civiii. if ihe ink be required to be of a i.ili 
coioi, a quart, or, at molt, three pints, of 
liquoi may be allowed to three ounces of 
galls, and to one ounce of each of the other 
two ingredients. Half an ounce of gum may 
be added to each pint of the liquor. The 
ingredients may be all put together at once 
in a convenient vellcl, and well fliaken four 
or five times each day. In ten or twelve 
d vs the ink will be fit for ufe, though it 
will improve by remaining longeron the in¬ 
gredients : or it may be made more expedi- 
tioully, by adding the gum and vitriol to a 
decoction of galls and logwood in the men ■ 
fiiuum. To the ink, after it has been fepa- 
rated from the feculeneics, fome coarfe pow¬ 
der of galls, from which the fine duff has 
been lifted, together with one or two pieces 
of iron, may be added, by which its durabi¬ 
lity will be fecurcd. 


this 
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this ink is not convenient for ufe ; becaufe the vitriolic act.!, although weakened 

i. 1 

by water, always injures the paper, and at length uefrioys ir. 

Amongft the moft famous iymp.i’hetic inks n ilw». . = h the fblu ion of 

bifmuth in nitrous acid, 'i'he invifinJe chai.icUrs vvtkun v.iih this ink may be 

i'ur by bJng expoied 


ti .s pi lug-Mon revives 


rendered lenlibly bl.uk without heir.;* lr.okleneu tv Ik-ui 
to thecontadl at phlopillon ieduced tim vapors i bu.sui 

the earth of bifmurh, which is partly calunui bv tire nurous uciu, uh i even ap- 
plies it felt’, Juperabundnnrly, to that metallic cm ill, which it Li acker lb mu< h 
more, as it is in greater quantity. 

The phlogiilic vapors exhaling from liver of hiiphur are the liitefi. fiv pro¬ 
ducing this effeft upon the lblution o( b'knuth, The authors who ik-.l d;fe 
Jcribtd this iympathetic ink, nqimcd that a lolution of the n or hi of reguh;. <>.' 
antimony, or of a mixture of quicklime and orpiment, fiiouid be employed ; iv 
as the former of thefe fubflances is an antimoniated liver of fu’hdiur, and as du* 
latter is an earthy liver of lulphur, mixed with arlenic, we may perivive ti;;/. 
they produce their efiV&s only as being livers of fulphur. i'he ordinary liver or 
lulphur is found to fucceed equally well. 

When therefore characters written with the fympathetie ink of bifmuth art- 
required to appear, expofure to the vapors of liver oi fulphur is fufficient for 
that purpofe ; and thele vapors are faid to be capable of producing their eftt/c. 
aero is a quire of paper, or even a (lone-wall. This does not ap.ear impclfib v, 
but it muft require a long time. We are certain, that the white precipitate of 
bifmuth, nitrous cryffcals of bifmuth, or of lead, although well covered with 
paper, become blackened on their furfaces by remaining in laboratories where 
phlogiftic vapors float, particularly the vapors of liver of fulphur. 

We may eafily perceive that the writing made by this ink of bifmuth may be 
more readily made to appear by being moiftened with a lblution of liver of 
fulphur. (m) * 

The moil modern fyinpathetic ink, and, at the lame time, one of the molt; 
curious, is that made with a lblution of the regulus or calx of cobalt in aqua 
regia. The procels of this ink has been published in the Memoirs of the Aca¬ 
demy of Sciences by Mr. 1 lellot. 

This procefs was very troublefomej becaufe he diredted that cobalt itfelf fhould 
be employed, which mud be firft roalted-, then diffolved in nitrous arid j and, 
lafdy, to the lblution fome fea l’alt muft be added j and alio becaufe good cobalt 
is very fcarce. But this ink may be eafily made. For this purpofe, let the 


(>/) Inftead of the folution of bifmuth in 
nitrous acid, a lblution of fugar of lead in 
water may be employed for the fame pur¬ 
pofe j and the writing made with this iiquor 
is rendered black by vapors of liver of ful¬ 
phur, or lhll more effectually by the folu¬ 
tion of liver of fulphur in water. But as 
thele chemical liquors may require more 
management than can be conveniently ap¬ 
plied, or perhaps comprehended by fome 
lovers, and other perfons engaged in myfte- 
rious correfpondencies j Ovid, that admi¬ 
rable inftru&or, has recommended a more 
familiar and domeftic method of communi¬ 


cating tender fentiments without danger of 
difeovery from fathers or hufbands. This 
method confilts in writing with milk, which, 
by being held near a fire, is rendered vilible. 
The juice of lemons has alfo been ufed with 
great luccefs, for the fame purpofes, and in 
the fame manner. T he color given to thefe 
two laft mentioned liquors proceeds from a 
beginning decompofition of their oily and 
mucilaginous particles by means of beat. 
Not only thefe liquors, but all the fympa¬ 
thetic inks, mentioned by authors, may he 
rendered more or left vifible, by application 
of heat. 
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zaffre be taken which is commonly fold by druggifts, from which, by digeflion 
in aqua regia, may be extracted all that this acid is capable of diflolving: this 
foluHe part of zaffre is the calx of cobalt, which is ufed for giving a blue color 
m glafs. This folution is then to be diluted with a little common water, to pit 
vent it from making too itrong an impredion upon paper. Characters written 
with this diluted folution are invifible when cold, urfd become of a fine greenidi- 
blue when heated; and have this lingular property, that alter they have been 
rendered vifible by heat, they again difippear wiien exposed to cold, and may 
thus be made to appear and difappear altern iteiy, by alternate applications of 
lieat and cold: but care mull be taken to 1 km t the paper no more than is Juft 
fudteient to make the writing appear; for when it is heated too much, the writing 
will not again diiappear by expofure to cold. 

This ink may be applied to the drawing of landfcapcs, in which the earth 
and trees deftitute of verdure, being drawn with common ink, give a profpett 
of winter ; and which may be made to afliimc the appearance of fpring, by ex¬ 
pofure to a gentle heat, which covers the trees with leaves, and the earth with 
grafs, by rendering vifible thofe parts of the landfcapcs which are drawn with 
this fympatJictic ink. This idea has been executed upon fire-fereens by an in- 
duflrious artifb (n) 

By reflecting a little upon the properties of chemical agents, and on the phe¬ 
nomena of many operations, we may perceive that many new fympathetic inks 
with peculiar properties may be dilcovered. 

CCCXC. INSTRUM E N T S (CHEMICAL). The inftru- 
ments employed in cliemical operations are very numerous, and are deferibed 
under their fevcial articles. They are alio enumerated in a general manner 
under the article Laboratory, 

CCCXCI. INTERMEDIUM, or INTERMEDIATE 
S U B S T A N C E. Thofe iubllances are called intermediate by means of 
which other fubfiances incapable of uniting together alone, may be united. For 
example, faline, acid, or alkaline fub fiances, by means of which oils are reduced 
to a faponaceous Rate, and are thereby rendered mifcible with water, are the 
intermediate iubftances of this union of oil with water; becaufe, without thefe 
faline fub dances, oil and water cannot be united, or even well mixed. 

Thofe matters arc alfo calkd intermediate, which are employed to difunitc 
others, which cannot be odierwife difunited. In this fenle vitriolic acid is an 
intermediate fubftance, by which nitrous or marine acids may be feparated 
from any all: line fait, with which they happen to be united. 

CCCXC II. 1 p H CACO A N H A. (o) 

CCCXCIJI. I R CD N. Iron, called alfo Mars , is a metal of a white, livid, 
greyifh color. It is the lurdcft of all metals, the moft elaftic, and, ex- 

(?.) We may obferve, that a folution of (t) Ttecacoanha. From fixteen ounces 
fee ulus of cobalt, or of zaffre, in- fpirit of of good ipecacoanba, three ounces of rdi- 
r.-tre, acquires a reddifh color by application nous matter were extracted by means of 
of heat. Hence, foinc variety of color might fpirit of wine; and from the fame quantity, 
be given to the Lndfcapes proposed in the by means of water, five ounces of gummy 
text. Thus while the green folution of this matter were extracted. A 'cuman, 
femi-rnetal in aqua regia reprefented the 
leaves, the red folution might repiefent the 
fruits and flowers. 
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cepting platina, the moll difficult to be fufed. This metal has, next to gold, 
the greateft tenacity of parts; an iron wire, the diameter of which is a until 
part of an inch, being capable of fuftaming 450 pounds, without being broken. 

Next to tin, iron is the lighteft of the metals. it lofes when immerlld in 
water betwixt a feventh and an eighth part of its weight. A cubic foot ol 
forged iron weighs 580 pounds. 

Very pure iron is fufficicntly duflile to be drawn into wire as fine as horft;- 
hair. Bur thelc properties of iron are fubjcCt to vary much in their degrees, 
according to the different kinds of iron. r l his difference proceeds liom a 
quantity, fume times greater and at other tiipcs lets, of an earth contained in 
iron, which is unrnendlic, or at leafl which is not metallifed, from the great 
difficulty of fu ling peii'eClly its ore. See Oats of Iron and Smelting of Oats. 

Iron is the only known liibftance which is attracted by magnets, and capable 
of becoming itfelf a magnet, fo as to art raft other iron. By this property it 
may be difeovered in mixtures where by other methods it could fcarcely be per¬ 
ceived, and may be even feparated, when it is only interpofed betwixt other 
bodies, and not adherent to them. It preserves this property, although it be 
allayed with fome other metals- Henkel fays, it) his i'yritologia, that iron 
ailayed with two parts of copper is Ihll magnetical. (p) 

Iron is a very deftruflibk* metal. Its furface is quickly converted by the 
combirwed action of air and water into a ruft or yellow calx, deprived of all its 
phlogifton. This calx is only, an earth deprived of metallic properties, and 
which cannot re.over thefe properties, without being again combined with its 
inflammable principle. The deltruiftion of iron expofetl to a moift air by rult, 
is univcdaily known. The rull of iron, and the other calxes of this metal, are 
called faff-on of Mars, crocus mariis S:c Saffron of M a r s. 

Water alone, without the help of air, lee ms to be capable of acting upon iron 
in fome mealurc, without depriving it indeed of its- inflammable principle : but 
it divides and comiberably attenuates it which feems to (hew that this metal 
contains lbme fa line parts. See Ethiops Martial. 

Iron is not fuhble by the heat of ordinary furnaces •, but it is eafdy burnt 
and calcined, by which it is changed into an earthy matrer more or ids reddifh 
<;r blackilh, called ajiringent faffron of Ma>s. Sec that r n\rd. This lalfron of 
Mars is nothing but the proper earth of iron deprived of the greateft part of 
its phlogillon by calcination. 

Iron heated as much as is pofiible, that is, till it becomes of a fhining white 
col; r, and juft beginning to iufe, has the appearance of a combuilibie body, 
penetrated by a vivid and bright flame : and indeed the inflammable principle 
of this metal heated to that point, really burns in a fenfible manner. A 
number ol vivid and fhining fparks Ihoot out from it, and bum with a kind 
of decrepitation. I have expofed iron to the focus of a large burning 
glafs, where it quickly fuied and boiled, and emitted an ardent fume, the 

( p ) A greatly fmaller proportion of iron covered with fpots like rult; which circuin- 
in an allay of copper with that metal, retains fiance induces a fufpicion that his iron migh: 
its magnetical quality. Gdlerr affirms, that have been injured by lulphur, iomc of whim 
the magnetical quality of iron is deltroyed is frequently retained by regulus of ami- 
by allaying it with regulus of antimony, mony. 

He obferves, that the lurface of his allay was 

Iowa; 
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low* r pu-fof wlilc'i wis a true flame. At length it was changed into a blackifh 
icona. 1 he fparks itruck from iron by flints are nothing but bits 
(•> . o;, he.-.ied by violent collifion, and when collected upon paper, and viewed 
)>; mtans of a mierofeope, appear to be like feoria of iron, or flag. (q). 

.\il the acids difTolve iron, and in their foluiions exhibit particular phe¬ 
nomena. 

It’filings of iron be put into a matrafs, and a fuffleient quantity of vitriolic 
mid added to diifolve it, the folution will be made with heat and effervefeence. 
'1 lie vitriolic acid, when it dilTolvcs the iron in this manner, takes from 
if much of its inflammable principle: for the vapors which exhale from this 
folution have not only a ftrong i’mcll of volatile fulplmrcous at id, but they 
are lo impregnated with phlogiflon, that they are very inflammable. An 
experiment may be made to render this truth Jenlible by fight. Let the mouth 
of the matrafs be llopt by a finger during thirty or forty ftconds, and a lighted 
candle be brought very near the mouth when it is to be unilopped ; a flame wifi 
then immediately appear within the matrafs, and at the fame time a (hong ex¬ 
plosion will happen. I his cxpl.ifion would break the malrals, if the quantity 
of filings o' won was confideral.de, for indance eight or nine ounces, ami h 
the neck of the matrals was ftraight. 't hi-, inflammation aiui this cxplolio.i 
may be frequently repeated, when the folution is made with fome activity 
and if the matrafs be left tinftopt after the explofion, and the vapor be kindled, 
it continues to burn at the mouth of this vcfiel with a blue tranquil flame, 
while the folution continues. See Air (Fixable Inflammable), and Damps. 

From the folution of iron by vitriolic acid, a vitriolic fait with metallic bafis 
is formed, which by evaporation and cooling is coagulated into green rhomboi- 
J.d cryflal;.. This fait is called martini vr,no/ t green •vitriol^ or green copperas. 
bee its properties at the article Vitrioi. (Martial). 

Nitrous and dilTolvcs iron molt actively and violently. This acid cannot 
inuccly be iatmated with iron ; becaufc when it has diflblvcd a large.quantity 
ol iron, and fee ins to be fo fat u rated, that fome of the metal is depolited under 

(y) lion !.i a combufliblc luhiknce, as 
appeal - fioiit die (Tc.it \\ .tile or lois of quan¬ 
tity ol) sc. v .* 1.1in non expo fed to a red, but 
cfpeciullv to ;■ white hevt. This combuftion 
is maintained and excite; 1 , like that of all 
other oombuftibie fubfhinccs, by < oritadt of 
air. Dr. Hook. f.\o, that having he it'ed a h. r 
of iron lo that degree called white hear, he 
placed it upon an anvil, and blowed air upon 
it by nxv.HN of bellows, by which it burnt 
brighter . ><i hotttr. The fparks produced 
by the c< ! .lion of flcel with flint, appear to 
be ?,U ':ular particles of iron which have been 
Iblfd, and imperfectly fcorified or vitrified. 

'i hcv are kindled by the beat produced 
by the collifion ; but their vivid light, and 
their fufton or vitrification, are the efiedts 
■of a combuftion continued in thefc pai ticks 


during their pafl’agc through the air; and thefc 
effects are fo great in fo fhort a time, be- 
c. me the quantity of furfacc of thefe minute 
particles of iron, and confcqucnily the quan¬ 
tity of air applied to excite the combuftion, 
is fo great in proportion to the quantity of 
matter. Tht« opinion, that the ignition, 
light, and fufinn of the fparks are occaftoried 
by the heat, excited by the combuftion of their 
own inflammable matter, and not merely 
by the heat communicated by the collifion, 
is confirmed by an experiment made and 
rJateJ by Mr, Hawkfbec; from which we 
find that thefe fparks ftruck by collifion are 
not 'dfible, that is, they arc not ignited, and 
do not deflagrate, in an exhauited receiver ; 
the air being nccefiary to maintain and excite 
their deflagration and combuftion. 


form 
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form of martial faffron ; if more iron be then added, it will be diilblved, w hile 
fome of that which was before diflfolvecl will be precipitated. 

The caufe of this phenomenon is, that the nitrous -acid takes from the iron 
much of its uhlomfton during the folution, and alio that iron has lo much 
Id's adhelion to nitrous acid, as it ; s more deprived of phlogifton. 1 his being 
cftablifhcd, we may perceive, that when iron containing its due quantity of 
phlogifton is added to nitrous acid faturated with a half dephlogillicated iron, 
this acid, greedy of the inflammable principle, quits the latter metal, and diflblves 
the former. 

The vapors of nitrous acid which diflblves iron arc always very red, of a naulcous 
fmell, moie dilagreeable, and apparently more volatile, than thofe of the unco.v,- 
bined acid. This obfervation may be applied to all folutions with nitrous acid 
of thole metallic fubflances, which.are capable of Jofing tlieir inflammable princi¬ 
ple. 1 hefe qualities of nitrous acid proceed from the Juperabundanc quantity of 
phlog'llon, which it imbibes in every ibiurion. Txpenmencs might be made 
to try whether the vapors which exhale from this folution, and in m folutions 
of Several other metallic l'ubltances abounding in phlcgifton, are inflammable, 
like thole which exhale from a lblution of iron in vitriolic arid. But their ex¬ 
periments ought to be made cautioully, led explofions lhould happen. 

Marine acid also diflblves iron with cafe, and even with activity t but it 
does not rake from the metal its inflammable principle lo efficaciously av 
nitrous acid does, and even as vitriolic acid, although it docs produce fume 
change upon it in this relpedt. A great chemift affirms, that rr.aiine acid 
treated with iron acquires the properties of nitrous acid, (v) 

Aqua regia diflblves iron with much impetuofiry, and preients phenomena 
partaking c.i tiiofe of the Iblutions of this metal in the nitrous, ana in the mans .■: 
acids iepaiately. 

Iron forms with thf nitrous and maiine acids, feparately or conjointly, kilts 
with metallic bafts, ot a deliquefcent nature. 

When lolut'ons of iron with any of the mineral acids iwe made with much 
feperabundnut acid, their color is more or bis giei n, and the) remain dear 
w.ihout making any depofition : but when the acid is ftuu tied with metal, the 
color of the folution is more or Id's yellow <;r reddiih, and a ce. tain quantity 
of yellow ferruginous earth called ochre or an t.j A ;vrs is dtpolited. Tam 
cl Terences proceed from this caufe, that ii\,n iequ:res lb much more acid ro 
keep it diflblvcd, as k is more deprived of its phlogifton. 

Laftly, when iblutions of iron, not too acid, and particularly when diluted 
with water, are heated, thevbecome turbid, arc! immediately depofjre a quantify 
of cchre, which they would not have depofited but in a long time, if they had 
not been heated. 

Ochres, or faffrons of Man, which arc deposited from folutions of iion, are not 
fo Soluble as iron : they icquire a much greater quantity of acid, or cannot be 
aga : n diflolved, particularly by nitrous acid, but by peculiar management. 


Vegetable acids alio tlidblve iron. I l.e 


A. u I 


of tartar forms with ;b 


metal a fort of vegeiabie metallic fair, or of jbiuble tartar, whit it i s ueT:• o.u' 


kg) This great chciuifl ft Stahl, Tuv errr; in,cut Ins rt ■ be- n coiifirn: I l y t 

chemifls. 
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cent-, and is (.-ailed Tincture ("Tartar ised) of Mars; which fee. Martial 
or vulnerary balls are made by mixing acid of tartar with filings of iron which 
being diflblved in water furnifh a true foluble martial tartar, or tartarifed 
tincture of Mars. See Balls (Martial,). 

iron, like other metals, diflblved in any acid, may be precipitated by abfor- 
bent earths and alkaline falts. But this metal, like all others, prefents, when 
precipitated by fixed alkalis, different phenomena, According to the particular 
Hate of the alkali. 

If the alkali employed to precipitate iron is as much dephlogifticated as 
it can be, the ferruginous precipitate is of the color of rult. If this alkali 
contains any iuperabundant phlogillon, a part of this phlogifton will be tranf- 
fcrred to the iron during its precipitation, and will give it an olive color, 
more or lei's deep. This precipitate may be ealily and inflantaneoufiy re- 
difiolved by pouring upon it a quantity of acid fufheient to far urate the alkali, 
and to diffolve the precipitate, 't his precipicare, when dried with proper pre¬ 
caution, (fee Ethiops Mineral) forms an excellent iatTron of Mars for the nib 
of medicine. Laftly, if an alkali much impregnated, or fhll better, if faturated 
with phlogiiljn, be added, the precipitate will be of a blue color, and will form 
what is called j Pruffian blue. See Blue (Prussian). 

Alkalis atl upon iron as upon all other metals, and are even capable of dif 
folving it perfectly, when they can leize it fufiiciently divided, as Stahl has dif- 
covered. For this purpole a folution of iron by nitrous acid is to be poured 
into good liquid alkali. Immediately afterwards a red precipitate appears, 
which, upon agitating the alkaline liquor, inftantly diflblves, and communicates 
to the liquor its color. By this method a confiderable quantity of iron may¬ 
be diflblved by an alkali. When this folution contains much iron, it is called 
martial alkaline lintture of Stahl. T his operation cannot fucceed but in certain 
drcumttanecs. Thefie circumftances will be mentioned under the article Tinc¬ 
ture (Martial Alkaline) of Stahi.. 

When this tirirture is well impregnated with iron, a part of the metal is 
dcpoiittd in form of a very fine yellow brick colored faffron of Mars ; and at 
the lame time the tinrture lofes much of its color. All the iron may be quickly 
ieparared from it under the fame form, by faturating this alkali with any acid. 
This ic i rusk nous precipitate is called Stahl's faffron of Mars. It is rendered 
fufiiciently foluble in acids by the phlogifton transferred to it from the alkali. See 
Saffron of Mars. 

iron precipitates metals diflblved in acids; and thefe precipitates have their 
metallic form .md brilliancy, as nil metallic precipitates, which have been 
ieparated from the acids of their folutions by other metals, have. But iron may 
be fepaiatcd from acids by zinc, and by fornc other fubftances. See Preci¬ 
pitation and Precipitate. All vegetable aftringent fubftances, as galls, 
pomegranate rind, &c. form inks, or black precipitates, with any folutions 
of non. See Ink. 

Iron has a greater affinity than any other metal with fulphur : hence it may 
be employed to feparate moll metals from fulphur, by fufion *, and fulphur thus 
united with iron, confiderably augments its fufibility. See Essays of Ores, and 
Regulus (Martiae) of Antimony. 
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If a bar of iron be heated till it becomes white, and a roll of fulphur be 
applied to one of its extremities thus heated, the fulphur, uniting with the 
iron, makes it fufe fo as to run down in red-hot drop. This experiment ought 
to be made over an earthen pan filled with water, to receive the melted iron 
and fulphur, while they flow down copioufly, that they may be extinguifhed 
as faft as they fall down, and that their diffipation may be prevented. In the 
earthen pan, after this operation, are found lome parts of pure fulphur, which 
had melted without being combined with iron, and which are ioftened (fee 
Sulphur)*, and other pieces compofed of iron combined with fulphur, and 
which had been fufed together. Thefe latter pieces are brittle. They are iron 
artificially mineralifed, or brought into a pyritous ftatc by fulphur. See 
Pyrites. 

Sulphur and iron a£t fo ftrongly upon each other, that they can mutually 
diflblve each other even in the humid way. If five or fix pounds of filings of 
iron be mixed with as much powdered fulphur, and the mixture be moiftened 
with afufficient quantity of water to form a pafte, this mixture will in a certain 
time fwell, become hot, melt, emit vapors, and even take fire. This is an 
experiment of Mr. Lemery the elder. The refidqum of this operation fur- 
nifties martial vitriol, which has been produced by a tranfpofition of acid from 
the fulphur to the iron. Here the fame things happen as in the decompofition, 
eftervefcence, and inflammation of ferruginous pyrites. This union of the 
acid of vitriol with iron, and the formation of martial vitriol, may be much 
accelerated by heating and burning the fulphur, immediately after the mixture. 

Pyrites, Smelting of Ores, and Vitriol, 

As the phlogifton of iron is copious, and not much engaged, the filings of 
this metal when heated are capable of detonating with nitre, vividly and 
brifkly. Hence they are faid to be ufed by the Chinele in their fire-works. 

After this detonation, iron is reduced to a reddifh calx, called Zwelfer's Saffron 
cf Mars. See Saffron of Mars. 

In whatever manner iron be treated and calcined, the calxes, the ochres, the 
rufts, and the precipitates of this metal, are always colored ; and the colors of 
ferruginous earth, in thefe different ftates, are from the yellow pale of ruft to 
a red brown or blackiih brown. Hence we arc induced to believe that martial 
earth is never entirely deprived of phlogifton. This is alfo probably the caufe 
that all thefe preparations of iron are eafily fufceptible of reliiming phlogifton, 
and even in the humid way; for generally metallic calxes refume phlogifton 
fo much more eafily, as they have been lefs perfectly deprived of it. 

Thefe colors retained by calxes of iron render them fit to be ufed in painting, 
not only with oil, but alfo to tinge giafs. Hence they are fuccelsfully employed 
for coloring glafTes, or artificial precious ftones, and for painting different 
(hades of red upon pottery, enamel, and porcelain. 

Iron may be allayed- with all metals excepting lead and mercury, with which 
it has not yet been rendered capable of uniting. See Allay and Tinning. 

Laftly, one of the, moft interefting properties of iron is, that it is capable 
ofibeing combined cither by fufion or by cementation With a more abundant quan¬ 
tity of phlogifton 3 of being converted thereby into a more perfeft iron called 
Jttei) which is capable ‘of acquiring by fudden cooling or tempering a very 
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great hardnefs, which renders it very ufeti.il for nun.! griefs nece iff try [jurpofes. 
See Stjsei.. 

The affinities of iron are, according to Mr. Geoffroy’s table, in the following 
order: Regulus of antimony, fiver, copper, and lead. Thole three laft arc 
placed fo as to mark an equal degree of tntkhy with iron. But we mud oblerve, 
that lead ought not to have been placed there, bevauht it lias no affinity with iron : 
but as iron united with lilver may be inlhorj/ lcparated from tlie lilver by 
addition of lead, whk ii unites with the lilver, and oblige.-, the iron to lloat 
upon the furtace of r' n new mixture ; Mr. (ieohruy i cents to In.vo meant to 
have flitwn this c-ifeci in this column of Ids table of affinities, which however 
is not’very accuiare : for this experiment only (hews, that fiver quits iron tu 
unite with lead. Mr. Gdleit’s table of folutions gives for the affinities of iron, 
gold, lilver, and copper. L.tad and mercury might ba placed at the bottom 
of the column, where l’ubiUnces are mentioned which cannot be united with 
that which is placed at the head of the column, (s) 

1 he ufes of iron are fo well known, and fo numerous, that they need not be 
enumerated. We (ball only obferve, that no metal is fo uleful. It is, as it wcie, 
the foul of the arts, and is necefiaryfor the exigence of them all. 

Tins metal furnifhes alfo very efficacious remedies, the virtues, of which >pe 
well e flab allied by praclice. This is almoll the only metal which is not virulent. 
It may be taken internally m liibftance, provided it be well divided in form 
of calx or faffron, or even when united with lorne acid, and in a Jaline form, 
without any danger. It never produces any bad effect, when applied in Suit¬ 
able quantity and circumftances. 

The great medicinal virtue of iron is cauled by its tonic and ftrengthening 
qualities. It produces a flight and gentle irritation of the fibres, the effect of 
which is, to conftringe the fenfible organic parts upon which it adb, and to 
encreafe their force and elafticity. . 

Iron particularly afts upon the fibre?, and the vefiels of the flomach and 
inteftines : hence it produces excellent effects in all difeafes which proceed from 
Uxiry and inactivity of the uigeftive organs-, fuch are crudities, bad digellions 
accompanied with diarrhea, flatulencies, flatulent colics, &c. and in difeafes 
which proceed from the former, as megrims, many hyfterical, hypochondriacal, 
and melancholic aHe&ions, intermittent fevers, tertians and quartans, &rc. 

Iron has aifo been always confide red, and adminiftered by the belt pra&irioners 
as a refolvffig and aperitive remedy. Stahl, however, and ieveral other good phy¬ 
sicians and modern chemifts,. acknowledge no other but the tonic and ftrengthen¬ 
ing qualities or iron. If rheir opinion be well founded, the cafes in which iron has 
produced a refolving and aperitive effect, are fuch where the obflru&ions, and 
the defeft' < f lecretions and excretions, have proceeded from weaknefs and re- 


(s) Iron like other metals is faid to confift 
of earth, phtogifton, and a metallic or mer¬ 
curial principle. Teichmeyer relates an ex¬ 
periment by which the exiftence of the itfer- 
furiai principle is pretended to be proved. He 
fays, that by diftilling iron filings, which had 
been expofed during a year to the air, then 
triturated, and afterwards expofed another 


year to the air, he had obtained a hard matter 
which ftuck to the neck of the vefTel, and 
along with it fomc mercury. 

Concerning the J melting of iron orts % and 
the other parts of the Metallurgical Hijlory 
of Iron , Jet Smelting of Ores of Iron t 
and Steel. j 


taxation 



J u I 355 

laxation of the fibres and of the vefiels, rather than from a crafiltude of 
humors ; as in the chlorofis* in fome kinds of jaundice, and in other difeafcs o r 
the fame fort. 

The excrements of perform ufing martial remedies are hlackiib, or even black, 
which proceeds from a mixture of this metal diftblved with the aliments. This 
proves, that if iron penetrates farther than the primas vice, it mull be in very 
fmall quantity, fince the greateft part of it is ejected with the excrements. 

As the principal effect of iron is to change the tone, the tenfon, am! the 
fpring of the lolid parts of the body, this effect cannot be contii d without 
a continuance of the martial remedy for fome confiderable time ; otherwise 
only a tranfient relief would be given, and the difeafe would fuon recur. 

CCCXCiV. I S I N G L A S S. (/) 

CCCXCV. JUICES of PLANT S, The juices of fevcral plants 
are exprefied to obtain their eftential falts, and tor I eve ml medicinal pur poles, 
with intention either to be ufed without further preparation, or to be made into 
fyrups and extra£ls. - 

The general method of extracting thefe juices is by pour..’*ng the plant in 
a marble mortar, and then by putting it into a prefix Thus is obtained a muddy 
and green liquor, which generally requires to be clarified, as we Shall loon obferve. 

The juices of all plants are not extracted with equal eafe. Some plan's even 
when frefh contain fo little juice, that water mult be added while they arc 
pounded, othervvife fcarcelv any juice would be obtained by exprelfion. Other 
plants which contain a confiderable quantity of juice, furnifh by exprelfion but a 
fmall quantity of it, becaule they contain alfo much fnucilage, which renders 
the juice fo vifcid that it cannot flow. Water mult alio be added to thefe 
plants to obtain their juice. 

The juices thus obtained from vegetables by a mechanical method are not, 
properly fpeaking, one of their principles, but rather a colledion of all the proxi¬ 
mate principles of plants which are foluble in water ; fuch as the faponaceous 
extra&ive matter, the mucilage, the odoriferous principle, all the ialine and 
faccharine fubftances ; all which are difiolvcd in the water of the vegetation of 
the; plants. Befides all thefe matters, the juice contains fome part of the re- 
finous fubftance, and the green coloring matter, which in almoft all vegetables 
is of a refinous nature (a •. Thefe two latter fubftances, not being iblubic in 
water, are only interpoied between the parts of the other principles which are 
diffolved in the juice, and conlequently difturb its tranfparency. They never- 
thelefs adhere together in a certain degree, and fo ftrongly in moft juices, that 
•they cannot be feparated by filtration alone. 

(t) Isinglass is a glue prepared by boil- earth. Ifinglafs is employed as a glue for 
-ing the Ikin, tail, fins, ftomach, inteftines, many purposes, for fining wines. Neuman, 
and bladder of a certain large fifh frequent ( u) The coloring fubftance of vegetables 
in the Ruffian feas and large rivers. It is does not feein to be a refinous or gummy 
totally foluble in water, but not at all in matter, but only to adhere accidentally to the 
rectified fpirit of wine. From eight ounces refmohs or gummy matters of plants; for 
of ifinglais were obtained, by diftillation, when it has been feparated from thefe lb as to 
four ounces and two drams of urinous fpirit, form with earth of all.urn the precipitates called 
half an ounce of concrete volatile fait, an lakes, it is not foluble either by water or 
ounce and a half of empyreumatic oil, half by fpirit of wine. See Dyeing. 

41 ferupde of fixed fait, and nine drams of 
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When therefore thefe juices? arc to be clarified, fome previous preparations 
mud be ufed by which the filtration may be facilitated. Juices which are acid, 
and not very mucilaginous, are fpontaneoully clarified by reft and gentle heat. 
The juices of moft antiicorbutic plants abounding in faline volatile principles, 
may be difpoled to filtration merely by immerfion in boiling water ; and as they 
may be contained in ciofed bottles while they are tfrus heated in a water-bath, 
their faline volatile pert, in which their medicinal qualities chiefly confift, may 
thus be preferved. Fermentation is alfo an eftedual method of clarifying juices 
which are fufceptible of it; for all liquors which have fermented, clarify fpon- 
taneoufly after fermentation. But this method is not ufed to clarify juices, be- 
caufe many of them are fufceptible of only an imperfed fermentation, and be- 
caufe the qualities of moft of them are injured by that procefs. 

The method of clarification moft generally ufcd, and indifpenfably neceffary 
for thofe juices which contain much mucilage, is by boiling with the white of 
an egg. This matter, which has the property of coagulating in boiling water, 
and of uniting with mucilage, docs accordingly, when added to the juice of 
plants, unite with and coagulate their mucilage, and feparates it from the 
juice in form of feum, together with the greateft part of the refinous and earthy 
matters which difturb its tranfparcnty. And as any of thefe refinous matters 
which may remain in the liquor, after this boiling with the whites of eggs, are 
no longer retained by the mucilage, they may eafily be feparated by filtration. 
See Filtration. 

The juices, efpecially before they are clarified, contain almoft all the fame 
principles as the plant itfelf, becaufe in the operation by which they are ex traded 
no decompofition happens, but every thing remains, as to its nature, in the 
fame ftate as in the plant. The principles contained in the juice are only 
feparated from the groffer, oily, earthy, and refinous parts, which compofe the 
folid matter that remains under the prefs. Thefe juices, when well prepared, 
have therefore exadly the fame medicinal qualities as the plants from which 
they are obtained. They muft evidently differ from each other as to the nature 
^nd proportions of the principles with which they are impregnated, as much 
as the plants from which they are extraded differ from each other in thofe 
refpeds. 

CCCXCVI. IVORY-BLACK, (x) 

CCCXCVII. JUPITER. By this name the old chemiffs diftin- 
gutfhed tin. See Tin. 


(y) See the article Black. 
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CCCXCVIII. T/ALI. (y) 

CCCXCIX. IV KAOLIN, (z) 

CCCC. KARAT. This name is applied to the proportional par:* 
which are fuppofed to be in any mafs of gold, the value or purity of which is to 
be afcertained. When therefore gold is confidered with regard to its degree 
of purity, the whole mafs of it, whatever be its real weight, is fuppofed to be 
divided into 24 parts, and thele parts are called karats. Hence, when gold 
is entirely pure, and without alloy, it is called gold of 24 karats. If it contains 
-tp part of alloy, it is called gold of 23 karats, becaufe in fuch a mafs -H are 
gold, and T ' T is allojj. If the mafs of gold be or T * 4 of alloy, it is called 
gold of aa karats, and fo on. For greater precifion, the karat is fuppofed to 
be fubdivided into 32 parts, which have no other name than the thirty-fecond 
parts of a karat (a). See Essay of the Value ef Gold and of Silver. 


(y) Kali is a maritime plant, from the 
afhes of which a considerable quantity of 
mineral fixed alkali is obtained by lixiviation. 
See Alkali (fixed Mineral). Henkel 
informs us, that by boiling the plant in water, 
and by evaporating the dcco&ion, he ob¬ 
tained a considerable quantity of fea-falt. 

(a) Kaolin is the name of an earth 
which is ufed as one of the two ingredients 
of the oriental porcelain. Some of this earth 
was brought from China, and examined by 
Mr. Reaumur. He found that it WES perfectly 
unfufible by fire. He believed that it was a 
talky earth ; but the author of this Dictionary 
juftty obfisrves, that it is more probably an 
argillaceous earth, from its forming a te¬ 
nacious pafte with the other ingredient called 
peiuntfe , which has no tenacity. Mr; Bomare 
fays, that by analyfing fome Chinefe kaolin. 


he found it was a compound earth confin¬ 
ing of clay, to which it owed its tenacity *, 
of calcareous earth, which gave it a mealy 
appearance ; of fparkling particles of mica, 
and of fmall gravel or particles of quarts 
cryftals. He fays, that he has found a iimilar 
earth upon a ftratum of granite, and con¬ 
jectures that it may be a decomposed granite* 
See Porcelain. 

(a) The karat, or carat, in England is di¬ 
vided into four parts only, called grains, and 
in Germany into twelve pans. Standard 
gold in England is gold of twenty-two carats, 
that is, which contains T ' s part of alloy, 
which is generally an equal mixture of cop¬ 
per and Inver } as the whole proportion of 
the copper would make the gold too high- 
colored, knd the Whole proportion of the 
film would make it too pale. 
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The word karat, when applied to diamonds, fignifies a real weight of four 
TCCCk K E R M E S. (b) 

CCCCU. KERMKS MINERAL. Kermes mineral, fo called 
from its color, which refembles that of vegetable kermes, is one of the mo ft 
important antimonial preparations, both with regard |o its chemical phenomena 
r/nd to its medicinal ufes. 

The ul'e of kermes mineral was not eftablifhed in medicine before the begin¬ 
ning of this century. Some chemifts, indeed, amongft others Giauber and 
Lemeri, had before that time mentioned in their works ll-vend preparations of 
antimony which approach more or lefs to kermes ; but tilde preparations being 
little known, were confounded with many^others which are entirely negledteu, 
although much praifed by their authors. 

The fame of kermes was occafioned by Friar Simon, apothecary to the Char- 
treux Friars, This friar received this preparation from a iurgcun called La 
.Ligerie, who had procured it from a German apothecary who had been a fcholar 
of the famous Glauber. Friar Simon, from the commendations given ro this new 
remedy by La Ligerie, adminiftered it to a Chartreux Friar, who was dangeroully 
ill of a violent peripneumony, by which the Friar was fuddenly, and as it had 
been miraculoufly, cured. From that time the Friar apothecary published the 
virtue of his remedy. Several other remarkable cures were performed by 
means of kermes. The-public believed in its medicinal qualities, and called 
it Powder of Chartreux becaufe it was prepared only in the apothecary’s fliop 
belonging to thefe monks. 7 he reputation of kermes extended itfelf more and 
more; till at length the Duke of Orleans, then Regent of France, procured the 
publication of the procefs by La Ligerie. 

This is the hiilory of kermes, as it is related by Mr. Baron, in his edition of 
Lemeri’s Chemiltry. Although the procefs for making this,preparation be very 
accurately deferibed in this and other books, we Iball treat of it in detail, bccaule 
it is a matter of much importance. 

The procefs for kermes, published by La Ligerie, confifts in boiling, during 
two hours, pi iverifed crude antimony in the fourth part of its weight of the 
liquor of nine fixed by coals, and twice its weight of pure water: at the end of 
inis time me liquor is to be decanted and filtrated, while boiling, through 
brown paper. It continues clear while it is boiling hot; but when it cools, it 
becomes turbid, acquires a red brick color, and again becomes clear by the de- 
pofition of a red fediment, which is the kermes. The boiling may be thrice 
uprated, and ii rime the fame quantity of water is to be added to the anti¬ 
mony, and a fourth part lefs of the liquor of .fixed nitre. The ieveral fediments 
from the.L three boilings are to be added together, wafhed with clean water, 
till the v. :.er acquires no tafte*, and the kermes is then to be dried. La Ligerie 
d.reift!', Uiat aqua vita; ihall be once or twice poured upon it and burnt, and the 
keniK: . dried again. 

{b) Kermes are cxcrefcencics formed by of tartar in water, receives from a decodtion 
inricts on the branches and leaves of the of kermes a more durable, but lefs vivid, 
fcurlet oak. They communicate a red color fcarlet dye than that ufually procured from 
to water or to f[ irit 4 of wine. Woollen clotb, cochineal, together with a Solution of tin. 
previoufiy dipped in a folution of alum and 
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We now proceed to explain the nature of kermes, and the phenomena of 
its preparation. 

Crude antimony is compofed of regulus of antimony and common fulphur, 
united naturally with each other, as in almoffc all metallic minerals. The fixed 
alkali with which the crude antimony is boiled, although it is diluted with 
much water, afts upon the fulphur or the antimony, and forms with it liver of 
fulphur ; and as this compound is a io.vcnt of all metallic matters, it diflblves 
a certain quantity of the regulus of antimony. In this operation then a combi¬ 
nation is ibrmed of fixed alkali, cf iulphur, and of tegulus of antimony. Of 
thde three jubilances the fixed alkali only, is foluble in water, and is the 
intermediate lubltance by which the fulphur end regulus are fufpended in the 
water. But we are to obferve, that the alk.-li becomes impregnated by this 
operation, and by boiling, with a larger quantity of regulus, and especially of 
fulphur, than can be iiilpemkd in cold water *, hence the deco&ion of kermes, 
which is clear, limpid, and colrrkfs v. idle boiling hot, becomes turbid, and 
depofii.es a fedimeut while it cools. This compound, therefore, like certain 


frtlts, may be kept dhToivcd in huy 


v c".udirv 


bv hot th: n b\ cold water, and 

* 4 * 


much of it is therefore dope find by coding. 

further, while the kermes is precipitating, the v he’e antimoni.ted liver of 
fulphur, which is difiolved by the boiling liquor, may be divided into two 
parts; one of which, that is the kermes, being o\ eic'r.rgfd \vi ! t'w regulus, 
and particularly with the fulphur, contains bn: a little alkali, \v!.hJ> it draws 
along with it during its depofilion 'l he other pert, as it contains much more- 
remains uiffolved even in the cold liquor, by me: ns oft! is larger qua n 
alkali All thele proportions are to be explained and ucmonftrated bv 


alkali, 

tity of alkali i\ii theie propol 
the following oblervations. 

Firft, when the decoftion of kermes is cold, and has formed all its fed iment, ilf 
without adding any thing to ir, it be heated t.U it boii, it again entirely re-diiTolves. 
die kermes; tne led: me at diiippears; the liquor becomes clear, and by cold is 
again rendered turbid, and depohte.s iediment as before. Thus the kermes 
may be made to precipitate* and to re-diiTolve as often as we pleafe. 

Secondly, by digelling kermes in aqua regia, winch diifolves its alkali and 
regulus, the fulphur is ie pa rated pure. The acids of aqua regia form a nine 
and a febrifugal fait of Sylvius with the alkali of the kermes ; and if a certain 
quantity of kermes be melted with black flux, after having deftroyed its 
fulphur by roafting, a true regulus of antimony may be obtained from it. 

Tfiefe experiments, which weie made by Mr. Geofiroy, and the derail of- 
which is found in Memoirs given to the Academy in the years 17^4 and 1735, 
upon the Analyfis of Kermes, fliew evidently the prefence of fulphur, of fixed 
alkali, and of regulus of antimony, in this compound. From Mr. Geoffroy’s 
experiments we find, that 72 grains of kermes contain about 16 or 17 grains of 
regulus, 13 or 14 grains of alkaline fait, and 40 or 41 grains of common 
fulphur. 

Thirdly, by repeating the boiling of die liquor upon the antimony, more and 
more kermes will be formed each time by cooling, as at firft; and this experi¬ 
ment may be repeated a great many times. Mr. Geoffrey lays, that he repeated 
it 78 times, without any other addition than that of pure water, to fupply that 
which was loft by evaporation ; and that each time a confiderable quantity of 

kermes- 
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kermes was formed by cooling. This experiment proves, that the alkali tranf 
forms the antimony into kermes by overcharging itfelf with regulus and fulphur, 
and at each precijpitation the kermes does not retain and take with it but a very 
fmall quantity or alkali. 

Fourthly, if any acid be poured upon the liquor in which the kermes has 
been formed, and from which .it has been entirely feparatcd by cooling, Mr. 
Beau me has observed, that this liquor is again rendeipl turbid, and that a lecond 
fediment is formed of a yellow reddifli color, which xs nothing elfe than golden 
fulphur'of antimony •, that i$, regulus of antimony and fulphur mixed together, 
but in very different proportions, and with different ftrengths of union, from 
thofe in which they are found in the crude antimony. See Sulphur (Golden) 
of Antimonv. 

After this precipitation, in the liquor a neutral fait is left, which is formed by 
the contained alkali and the precipitating acid. From this experiment we find, 
that in the liquor from which the kermes has been depofited, a confiderable 
quantity of antimoniated liver of fulphur remains which differs from kermes 
by containing a much larger proportion of alkali; fo that it can f eep dif¬ 
fused the regulus and fulphur with which it is united, even when the liquor* 
is cold. 

From what has been faid concerning the manner in which kermes is formed, 
and the phenomena prefented by this operation, we ought to underftand well 
what it confifts of. It is evidently nothing elfe rhan an antimoniated liver of 
fulphur, in which the fulphur predominates, and which contains too little alkali 
to be foluble in water. On this laft article we may obferve, that kermes after 
its fpontaneous reparation, and before it has been wafhed, contains much more 
alkali than after it has been wafhed; whence, if the kermes has bee.; wafhed 
with very hot water, a part of it will be re-diifolved ; but as the wat^r always 
takes away the part which is molt alkaline, the keimes which remains at laft 
contains fo little alkali, that it is no longer Uuble even ip boiling water; and 
then it has all the qualities peculiar to it. 

In the procefles for feveral antknomal preparations, a kermes, or compounds 
like it, are formed. This always happens when crude antimony is treated by fufion 
with a quantity of alkaline fait, fo that an antimoniated liver of fulphur refulrs from 
it, overcharged with regulus and fulphur; that is, containing more of theietwo 
fuhftances than it can keep diffolved in cold water. If any of thefe comoinations 
be boiled in water, a matter analogous to kermes is always depofited by c.x 'ing. 
'This happens, for inflance, to the fcoria of the regulus of antimony, and in 
an operation ddcribecj by Mr, Geoffrey to abridge the proceft for making 
kermes by fufion. 

To. make kerme£ by fufion, Mr. Geoffrey fufes two parts of antimony with 
one part of alkaline fait; he powders this matter while yet hot, and keeps it 
during two hours in boiling water ; he then filtrates it* and receives the liquor 
into more boiling water, from which, when it cools, 1 about fix gros of kermes is 
depofited, when an ounce of antimony has been ufed. This method of making 
keimes is much .more Expeditious, but lefs perfect; for, as the author cohfefies, 
the kermes produced is.not fo fine and.foft as that made 1 in the ordinary 
method. , . - '• - • *" : ' ' A ' ' 
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Mr. Lemeri the elder mentions alfo, in his Treatife concerning Antimony, an 
operation from which his font pretends that kermes may be obtained. This 
operation confifts in digefting and afterwards boiling powdered crude antimony 
in a very pure liquor of fixed nitrg. This. liquor, jf it be in fufficient quantity, 
is capable of difitolving quickly and entirely powered crude antimony, and \ye 
cannot doubt but that by cooling a considerable quantity- of a fubftance very 
analogous to kermes will be produced. Ne/ertheleft, none of thefe fliort me¬ 
thods of making kermes is directed by difpenfatories, of by the briV books for 
deferibing the preparations of chemical remedies , and we muft allow, that 
this is done prudently *, for, befit!es that all thqfe kinds of kermes may be fu f - 
pe&ed to be lets fine, or more charged with reguline parts*than that which '«s 
prepared by the ordinary procefe; when theconftanr obfervation of medical 
practitioners has afeertained the ejEEe&&.0£ a compound remedy; fuch h remedy 
ought to be confidered as it were confecrated by a refpe£table kind of empi- 
ricifm, againft which f he fineft theory and moft ipecious reafonings ought not 
to avail. The reformation or innovation Ought then to be confidered 
as a blame.ible rath nets, particularly when a remedy of fuch importance is 
concerned. , 

Kerne., is ufec in medicine only, and from it fmgularly excellent efiefts may 
be produced, when adminiftered by abiephyficians. In kermes are united the 
riting and evacuant virtues of the emetic preparations of antimony, with the 
tonic, dividing, aperitive, and refolving properties of the liver of fulphur; 
that is to fay, tLr it is capable of anfwering two principal indications in the 
treatment of nan/ acute and chronic difeafes. Properly managed, it may 
become an -mere, purgative* a diuretic, a fudorific, or an expectorant, as is 
required, and it b always attenuating and refolving. When feven or eight 
grains are taken a c once, it chiefly a£ts upon the primse viae, generally as an 
emetic and a 5 a purgarve. A do f h of thne Or four grains is Seldom emetic, 
and more frequently purgative. 

When taken in thefe quantities as an evacuant* a little of it paffes alfo into 
the via; fecundae & tertiae. When it is adminiftered in fmaller tfofes, it paffes 
almoft entirely into the la6leal, blqod, and lymphatic veffels. In thefe jt occa- 
fions fuch fpafms ana afdl&tions ai it does in the primae vise *, fo that it encreafcs 
all fecretior.s and excretions, but particularly thofe of urine, fweat, and expec¬ 
toration. ■■ cording to the dole, to thenatureof thedifeafe,and tcrthe difpofition 
of the patLnt. It produces Angularly good effects in tbofedifeafes of the breaft 
which proceed from tullnefs and obftru&ion. 

Kermes may be adminiftered in lih&us*s, in oily or in cordial potions, in 
any vehicle; or incorporated in H bolus, with : dtner fui table remedies. One 
precaution, hitherto Uttkobfefyed^is Very necefliuy, that is* not to join it 
with acid matters, if if is intended* itb a& as kermesi Anti-acid and abforbent 
fubftances ought to'bo joined if thtf patient has an acid in the primae 

viae, or an acefeentdifpofition $iforthefe acids faturate the alkali 1 by which 
the b W of Sulphur, and by which alone it 

they Accordingly render;-die Iterrnes 
entiicly liihilar to tiiegofden fulphur of antimony, the properties of which are 
very different from thofe , x>Fkernies. Sec Sulphur (Golden) of Antimony. 
In iotpe cafes, we certainly ought to prefer the unwaihed kermes to that which 
. A a a * has 
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has been waffied, and therefore apothecaries ought to keep both the kinds, as 
Mr. Baron propofes in his edition of Lemeri’s Chemift ry. 

CCCII. KINGDOMS. Moil naturalifts and chemifts divide all. 
natural bodies into three great dafies, which they call kingdoms.. Thefe are 
the mineral, the vegetable, and the animal kingdoms. 

This great and fir ft divifion is founded on this, confederation, that any plant 
or vegetable which is produced, which grows, vdfilh i?organj,fed; which con¬ 
tains a feed; and which produces its like, feems to be a being very diftindl and' 
different from a ftone o,r a metal, iq, which we at moil obferve only a regular 
arrangement of parts, but not a.trpe organ ifation, and which contains no feed, 
by which it is capable of reproduction; and another foundation of this divifion. 
is, that an animal differs no lefs from ; a fimpfe plant, by^enfebon, by the ufe 
of its fenfes, and by the power of voluntary motion which it pofleffes, while 
thefe qualities do not belong to any. thing which is .merely vegetable* 

B,ut notwithftandiog thefe , mark?. fo diftin&ive* fojttie philosophers pretend, 
that this divifion into clafies of natural bodies is only- ideal, They affirm, that 
by obferving nature attentively, w,e may perceive that all her productions are 
conneCled together by an uninterrupted chain j and that by furveying the feveral 
beings, we muft be convinced that any one bfing -differs very little from fome 
other two,, betwixt which it learns t<? be placed.; fo that we may defeend from 
the niolt perfeCl animal to the rqdeift mineral by infenfibfe .degrees, .and without 
finding any interval from which a divifion might be made. 

This idea is certainly great,, fublimc, and not improbable, for if we compare 
a polypus with, the fenfiiiye pldnt or a lichen with a beautiful ore of ramified 
native filyer, we ihall be incited to confide* this opinion as conformable to 
the plan of nature. 

The opinions of naturalifts are therefore divided; u.pon this. fubjeCl, and each 
opinion feems to be founded on obfervatiops, analogies, and reafpnkjps more or 
Id’s condufive. But as the diicuffion of this matter is foreign, to.owr, fefojetft, we. 
ffiail not enter into a more particular detail, but we fixafi confider natural bodies 
only in a chemical view •, that is to fay, relatively to thefeveral principles which 
we obtain in the analyfis. of thofe bodies. We proceed therefore, to. lltew what 
experiments have taught us on this fubjcCh In..the decompofition of all -beings 
truly living, organifed, and containing within thtmfdves. a feed by which they 
may be reproduced, fuch as vegetables ami animals* we always obtain an in¬ 
flammable, fat, or oily fubftancej and on the, contrary, we do not find, the 
linalldl trace of this principle in any fubftanpe purely mineral, not even in 
fulphur, whi s h is the, me ft inflam mafileof all thefe, fobfomces. On foe. other 
fide, if wc carefully exanfene; and compare, wfeh e%ch .otbet thq analogous 
principles obtained fratry ths three kingdom,?fetch as feline fubll*nees&ofc«.. 
tained the analyfis of animals, vegetables, and minerals;; we fbali eafiljrs.per¬ 
ceive that all the faline matter which comes from the vegetable or animalifclhgn 
, dorr.s is altered by oil, while ajl the feline matter which comes from the mineral 
kingdom is entirely free from oih , 

We ought to obferve here, that becaufe any matter ? is found in one .or more * 
individuals of any kingdom, we muft, not therefore conclude, that it bCloiigi;to. 
the, kingdom of fetch in^vidiials j for we may be convinced from, a;f%ht 
varion of nature, that by a tfeu.ufend combinations,, and par*ie«lafc 

. fubftances 
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fubftances of quite different clafles or kingdom? are daily found mixed and con¬ 
founded together. Thus, for example, within the earth, and even at great 
depths, that is, in the region appropriated to minerals, fometimes fubftances are 
found evidently oily, fuch as all bilumens: bUr, we at the fame time can proven 
and aU the observations of ri$tura* hHor.y prove, that theft* oily fubftances are 
only accidentally within the, earth, and that they proceed from the vegetable or 
Animal bodies, which have been huried in the earth by fome of thofe great revo¬ 
lutions which have happened from time to time upon the furface of our globe. 
Alfb in decompoling feveral vegetables and animals, laics ate obtained s luch as 
common fait, Glauber’s fair, and others, which contain nothing oily, and which 
are confequently mattefs evident ]y mineral. t But, pn the ocher fide, we are certain 
that theie mineral falts are.extraneous to the animals and vegetables, in which 
they are found j ‘that they afe only i n tf o cineeddnib thefe living bodies, becaufe 
they happen to be mixed,.with the matters which have been applied cothem as 
aliments, and that they,'©light liot to be numbered amongft their principles. 
The proof of this is, : that -not only the, quantity of theie mineral falts is not 
uniform in, animals and vegetables, hut alio, that not a particle of fuch falts is 
contained in fome plants and animals .equally and heaithy, and of the 

fame fpecies as thofe in which tKde faks have generally been obferved. 

In the fecond place* ,We obferve, that oils do only ex?ft in the proximate 
principles of vegetables and animals v that is* in thole of their principles which 
enter immediately into their competition, when thefe principles have not been 
altered by further deCompofiribns, arid confequently when they ftill preferve 
their animal or vegetable character,* -for* by a natural putrefaction continued 
during a long time, or by chemical operations, not onl^ thematerials of 
Which animal and Vegetable bodies ate fomifedv may be deprived entirely of oil, 
but abb this oil may itfclf .be entirely dsftroyed or dccompqfed. Theie fub¬ 
ftances in that ftate contain nothing by winch they can be diftinguilhed from 
minerals. The earths, for example, of vegetables-arid animals, when they are 
deprived, by a. fufficient calcination, of all inflammable matter, become entirely 
fimilar po^the calcareous Mid argillaceous earths found within the globe, and 
which may be conSdered as jnmeral fubftances, although probably they have 
been formerly a pkti of animal and Vegetable bodies.* Further, if vegetable 
acids were deprived of all their oily parts, "which; ispferlmps Very poBble, then 
they would entirely refemble, the mineral acids, probably, the vitriolic, and ma¬ 
rine, and would lole all,.the chaparieriftic properties of vegetable acids. 

Hence we conclude, that , when we con fader natural bodies xn a chemical 
view, we ought to divide them into two griat dalles. The. firft clafs is of fub¬ 
ftances inanimate,. unqrgamfedj ■ the principles, of. which have a degree of 
fimplicify which is cflcotial to themthefe are minerals. . The other dais con¬ 
tains all thofe bodies which hbt ppiy have been diftin&ly organized, but which 
at& contain an oily natter,. v^iicF is no where found in fubftances which have 
not madeipart of animate bodies, and which, by combining with all the other 
principles of thefe animate bodies diftinguilhes thefe principles from mofe of 
Sodt#* by a left degree of fimpHcity. This fecond clafs contains vegetables 
and aniibak. We ought'alfi? to remark, that the oil contained in vegetable and 
animal itibSaiiccs renders' tHefti fufceptible of fermentation, properly fo called, 

. ■ ' ' A a a z ' which 
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which cannot by any means take place in any mineral, Seg Acids, Bitu- 
m i ns. Fermentation, Oils, Putrlfaction, WE.uths. 

We fliall now proceed to examine, if, by comparing the principles obtained 
in the decomposition of vegetables with thofe obtained in the decompofition of 
animals, we can find fomeeflentwl charatter by which thefe two kingdoms may 
be chemically diftinguilhed, in the fame manner a! vtjft have feen that both of 
them may be diftinguiflied from minerals. From experiments we indeed learn, 
that the principles of vegetables differ evidently enough from thofe of animals; 
that in general the faline principles of the former are acid, and are transformable 
in great meafure into fixed alkali by incineration, while the principles of the 
latter are volatile alkalis, or eafily changeable into thefe * that vegetables are 
much farther removed from putrefaction than animals j laftly, that oils truly 
animal have a character different from vegetable oils, ana are in generaf 
more attenuated, or at leaft more difpofed to be attenuated and volatilifed. But 
we muft, at the fame time, confefs, that thefe differences are not clear and 
decifive, like thofe betwixt thefe two kingdoms and the mineral kingdom *, for 
we do not find any effential principle, either in animals or in vegetables, which 
is not alfo to be found in the other. In fome plants, chiefly the cruciform, as 
much volatile alkali, as little fixed alkali, and an much difpofition to putrify, 
are found,as in animal matters» and thence we conclude, that if thefe two great 
clafles of natural bodies differ chemically from each other, this difference pro¬ 
ceeds only from the quantities or proportions of their feverol principles and pro¬ 
perties, and not from any thing dimn& and peculiar, nor is it fimilar to the man¬ 
ner in which both vegetable and animal fubftances differ from minerals, namely, 
by containing an oil, and poffeffing a fermentable quality. Befides, the degree^ 
of the chemical differences betwixt thefe three great clafles of natural bodies are 
found to be the fame, in whatever manner we cohfider them or Compare them 
together. • 

CCC1V. KUPFER -NICKEL, (t) 

(0 Kitpver-Nickel is a recMiflb yel- fometimes of a vitreous texture, fometimes 
low mineral containing the femi-metal called fine-grained, and fometimes confuting of 
imkd, together with iron and cobalt, mi- fcaiy particles, 8tt NiCKEJ., 
iivrdiicd by arfcnic and by fulphur. It is 
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CCCCV.T ABORATORY (CHEMICAL). As chemiftry 
I j ,is a fcierjcc founded entirely on experiments, we cannot 
hope to underftand it well, or to pofiefs a certain degree of it, without making 
fuch experiments as {hail verify moft of the known fundamental operations, 
and alio fuch aa reafoning, analogy, and the fpirit of inquiry, never fail to 
fuggeft to tbpfe whofe tafte and fvutable talents lead them to this cflential pate 
of experimental philofophy. Besides, when a perfon himfelf obferves, and 
operates, he mult perceive, even in the moft common operations, a great 
variety of fmail fads, which mull necefifarily be known, but which are not 
mentioned either in books or In memoirs, becaufe they are too numerous, and 
would appear too minute. Laftly, how many qualities are in the feveral che¬ 
mical agents, of which no juft notion can be gtven by writing, and which are 
perfectly well known as toon as they have been once made to ftnke our 
tenfts ? 

* Whoever therefore would become a chemift, muft indifpenfably have a labo¬ 
ratory , furnilhed With the moft neceflary inftruments for the pradice of this, 
fcience \ and we therefore think proper to mention what thefe are. Our inten¬ 
tion is not to fpeak in this article of laboratories defigned for operations in the 
great, nor of thofe which are appropriated to fome particular part of chtmii- 
try i as, for example, to eflays, enamels, &c. but of the kind of laboratory 
which* is proper for a philolbphical chemift, to make occafionally, in fmail, any 
chemical operation whatever. Such a laboratory neceflarily occafions certain 
expences, but not fo much as is generally believed, when the operator knows 
how to manage his utenfils', and to employ only the proper quantity of the 
feveral fubftances upon which he operates \ and laftly, when he chufes the leait 
expeniive method^ of attaining his purpofes. 

MaOV people think, that a laboratory level with the ground is moft conve¬ 
nient, for the fake of water, poupding, walhing, &c. It certainly has thefe 
advantages i but it is alfo fubjed to a very great inconvenience from 
moifture, 

CV 





Conftant moifture, tho* not very confiderable and lenfible in many refpe&s, 
is a very great inconvenience in a chemical laboratory. In fuch a place, moft 
faline matters become moift in time i the infcriptions fall off, or are effaced *, 
the bellows rotfc; the metals ruft; the furnaces moulder, and every thing almoft 
i poils. A laboratory therefore is more advantageoufly placed above than below 
the ground,; that it may be as dry as is poffible. The air mull have free accefs 
to it* an&it :caa^b£veit dbe ; ©y mieans of;twt> ofmore 

oppofite openings, a current of air may be admitted to carry off any noxious 
vapors or dull. 

In the laboratory a chimney Ofught to be conftru&ed, fo high that a perfon 
may eafily Hand under it, and as extenfive as is poffible that is, from one wall 
to another. The tube of this chimney ought to be as high as is poffible, and 
fulliciently contracted to make a good fraught. As charcoal only is burnt under 
this chimney, no foot is collected in it jj and therefore it need not be lb wide as 
to allow a chimncy-fweeper to pafs up into it. 

Under this chimney may be conftruCted fume brick-furnaces, particularly a 
melting furnace, a furnace for diftilling with an alembic, and one or two ovens 
like thole in kixhens. The reft of the fpace ought to be filled up with Hands 
of.different heights, from a;fqat?to <a foot p## ha$, onfwkich posp$e tffcgl&ces 
of all kinds ar? fo'be; ,,r^3^'rfsyktf*^c^s' -^*5/m^ft C v or|venient, from 

the facility of difpqfing pl^Vf c atf: th^ which 

are hcceffary in. a’fmaJJ Jal%/^Qry. A'double bflkiyK o| mqdeiiafie fi^e moft alfo 
be placed as xhuim<$» Or as the.plaoe/wiU allow. 

Thefe hellpws .are^^MTO-fihftpienffcijr 
convenient when the js npt,mo|ttithsn eigh^n ; |ar twenty : inphesi 

Thefe bellows QtJ^t Jipe duFeO^tl -wherf: the forge 

is to be placed. f", f ■ i( tl4 . ■ .*/«'■* • f .„ 

The neceffary furnace? am, the , fimple furnace*; with -a copper 

alembic j a lamp furhate.* two reverberatory/‘furnace^, of diffire*# fitzes, for 
diftilling with retort an air pr n^ltirig, ^pnfjcjei^* aij, ;c^y furnace, 4nd a 
forge-furnace; . See'. ib* % under tbt 

•words FpRol and Turn acfI. ' See mfo !?i ate $■» '• v. 

Under the thinly, a£ a-cppvenj^.fcejgfct*. naqfyfc,# P&frM 'hooka driven 
into the back, and Fide walls j upon which are to he.-hium fm*dk Novels, iron 
pans j tongs ■, uraight, crooked, and circular pincers ftbn rods* -and 

other utenftls for diljpofing. the fuel and;managjng thercrijwl^ss, ; , *, • 

To the walls of the Ju,borap?ry :> might to different 

breadths and heights $ or, thdCj iChe3ves,,may r ;3ae -Thtpfodwes 

are to contaip glafs’y<;dels,.’aoddh^ p ipdi^gfc4li&QUght to befit 
as great a -I» a la^fa*ory; ; w|^lh^^c^^rfoienjtsiaee 

made, oi.e c&inot have fob rnany iHelves.,^ o - ’ »•/. - ,;•?! >«. 

The r»>bft conyepie^t,place fop.a ftone or leaden fo«h**in ; fo contain water is a 
corner of the laboratory, 'and unde r it a. cjftcrn oijgjbt to bc;td3|Ced ! with'a.p«pts 
by which the. water poured foto 
always cleaned, undey this fountain,. cloths 

upon hooks fattened in the'.wall^ near it. 1 f • 

In the middle or the labqrafory a large table is fo; : be^plaoedi:Ori;!y^^^l6* 
tures are to be made, preparations for operations, folu cions, precipitations^ 

fmall 
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fmall filtrations j in a word* whatever does* not require fire, excepting that 
of a lamp. 

In convenient parts of the laboratory, arc to* be placed blocks of wood upon 
mats \ one of which is to fupport a middle-fixed iron mbnar, another to fupporc 
a middle-fized marble* orrMbee hard-ftohe mbrt^ a third to fupport an anvil- 



other fmall utenfils, necefiiiry to-give metaH -W proper' for the fCveral 
operations. 

Two moveable treftlefe plight to be in a laboratory, whicK may ferve to fup¬ 
port a large filter mounted Upon a frame, when it' is t required. '.This apparatus 
is removed occafionally cO the * m0& 1 ebnvenieht place. ^Filtration and 

Filter.. ' • - * ' V 4 . ' , . 

Charcoal is an important .artute'bi >4*JfAd;;*!t.thfe#fqrc muft be 
placed within reach: M asi't^bl^ck dmt'Which H’wHeHcyer it is. 

Sirred is apt :to foil every Idiksratoryfirhad' 1 betterbb’Wfomb place 

near the laboratory*’ together* with fome fi^e, -which is ve^ conyehicnt for 
kindling fires quickly* This place, ferves, .at ttyt faplp 'tirrie, for ’containing 
bulky things lbc^wf9WdS«^, ti^s, clay, 

fire-clay, quicklime*; fand* and manyother things .qe^Wiy tot chemical 
operaiaobWi”; -b•. -- J ^ * ;"•* V ' , ■ ; . 

Laftly, a*middle-fized ought to be enumerated amonglt 

tl>e larger moveable^ ^the'^-pitwhreh^k todupport' apprphy r y, 

or levigating fione, ember'together with 
grinder made of the'feme '' ' 


r, fmalf hand-mortar- 


The other fmall moveables or fife 


of marble, iron, and glafs, and their peftles * earthen* ftor/e, metal* and g&fs 
veflcls t an emmeratiott of te&ft&v fib itiidfr tbi aftide Visstii.*, and a deferipian 
under tMr refpWivc ndmpi ! 



:Cbsi%lkced in gWfurineis. 

k \w, * *. , ***, * P ,|' 


number 
and fp£ fup'p'oittdr 


Giafa tpbesj ? *«iliajii®*jCojrrofivie Tiq^sour^' ’§ • of wood* ivory, 

me wtf* ^ -ji ' ’ •'?' V ‘• ■ * • . 

Tkif* palwb6arefe)^f|pE. Iior^l ‘ very * cdhVdnie-nf for’ cpHe£Iib$ mattert bruited 
With water up^i^ieVi^hig^flbbrln.moftirsV cdrfcrof alffizes*,; bladders 

anB^netf ' 

< A, 4 ^j^potfcMal# a good fteei* for fMkfrifgfifc.i a glue pot, 

witb^ bwi-i'. raff*}* jwm many bqix«s*of variotts^tf^'tor 'con- 

Rod wlficly ate m*;^;paccd iipda 

thb.ffidi*#.'-' ‘ / r *’^V; " ■" ?■'. . 1 “ '■ : J 

„ Befidjesthefe Ithmtas, Tomb -lal*ft|inces. are fo ' necelfary m mpff, chemic^r 
- ibfi^Qfdents necefiSh^f'da^tne pra^itp- 

to be very pu're,/ f ■ 

:v ‘ v, 't: to • be concentrated .^iicl ‘refilled,.'' and 



whibtro 


■ i.'i’i.iwiSK 

* ' 1 ** ” vr ul r . ^ *. 


i^qua 
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Aqua forris, fuch as jis commonly fold, and is cheap •, alfo fpirit of nitre 
moderately ftrong, bpt ye?y pure : the fame acid very, pure* concentrated, and 
irhoking. . ■ f < 

Common fofch; , of'.felt* %me of the fame yery pure, . vsery Arcing? and 


fmoking.- AU^Jt^le^'ic^s otsm &be and^lofcd 

tniffi ni 4 u n«w<inifcM J>T .. , : -v»Af.iafs>>at' ... 


of tartar, In ian earthen or glafs vefteh or in ^ bo^. 1 ' \ .<■ * 

Coititnori fixed vegetable alkag, vet^ ;4ry, fuqh afc v . phN^ which mod be 
kept in a utell clofed bottle. fatpe.^iiii in a ,.„/■•. 

■ V ei^ppi-e few. of tartar* fen* Dr^ \ **£ - { • **.. 

Mineral alkidi, liquid* t%Thefemealkalidryand 



omeiiaureu f ., *U'. ? • ,.*i. - ,..... 

noffed.. The ftme alkalidry and 


pers. Some 

imAing PruflUn blue, ' ■ ,&**<■.. -, 

Some dry kv^ tf 1«& ^:|a : .*#%» ; P^;*i^fiwnfe|54>Bd. 

So J? C commoft W?*-; ? i" : ''■ 

Very pure alkali of fal, 1 ^ 1 ^ difert^edbyafolid, 
and feme liquid,*kept in.•<?rUp/{«>4-. i-r . 

_ Fluor fpirit of fal asnmonjfiuB 'oiliM poffihte* 


.oyquiclCHtne, 


Some of this fpirit^ f ^ ^ t .O-. 




JLime 'water, ■*. *■• 

The ptireft and Ah *>- *• ••• 

Good vitriolic ether* , . \ n <.^ .-;../.,.;*'<i> • .* r.^,.■ '.f sf ■.- 1 “i^ j ■ . 


sr$,,&fPS* 


m'rT'vT?. 


paper i river or di (tilled rap-waw..,.; 

Befides thefe fubftances, more. q*. which •. 
ought to be had which are frequently t 
ficultly prepared. Thefe ate: , ^ . ,, 

Vitriolared tartar j alum* and ,.ca)cinc ; 
nitre *, decrepitated commoq.falt * fome of th$ 
drilled water j purified fel ammoniac ^ calcin 
A pure folution of.filver in fpirit^of nitrej § 
acid s butter of antimony* - All thefe to he 
Corrofive.fublimitteX J ’* 

Cemft;, lidfe%e;j.' ilm v -lahd 


maEmssm 


matters undtr 1 their 'names* ' ]y : \y 

A }5erfon ? ppyided l .^th, p lhe.!.l6Q^rlnentyfe , 
may at once' ohemip4'.«^r^ftt 

want feverai ne^tt3d n .'^p v ^)A'hiiy^, 
bales df earths,''xe^ Ot yo«®fe alkalis^ 
pared, as moft ’ of, tfi#l 


(alts 


>!■ 





w- " *' 7'njr^ \ y 






f * v* ?T»; wJSt^TT> 

T*iR 

r^TeS' 

m '‘VuttiL #widl 

Sfl v irTf^.: v *^XT i “,'^ s 
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ncverthelefs, if they arc not too numerous, be all prcvioufly prepared and kepi, 
ready for any oceafions. 

We ought not to fimfh tills fome pbfervaiions important 

to thole who propofe to give themfelVes Op to the ftiidy of chemiftry. They 
cught to be well, ^(Madbdl^ialf'^ethocr, 0£d$ry aM cleanlin?!'., are eiTenaally 
neceflary in a chemical laboratory 'Every v^flel knd utenfll ought to be weij 
cleanled as *often as it is tiled, and put again into ics.fttacC : inferiptions ought 
to be fattened upon all the fub&anbe$; Thefe cates, which feem to be trifling. 



ami 

-weW‘tStAriiotiminedlately, and he 
is led from one tgahbfhfef:; tljc. products of 

the fij^xpe^%nehtk, ail’d therefore he'does not takkvBlrietd put them in>order: 
he proiecutes with eagernels the experiments which he has laftthought oi‘; 
and, in the mean tirn’ci the veffels employed, the glaflfes and bottles filled, to 
accumulate, that he cahnat anylonger dirtinguilb titeni •, or, at leaft, he is un¬ 
certain conCernirig: mah^ of his fbrmdr produm. This evil is encreaied if a new 
feries of operations fticceed, and Occupy all the laboratory; or if he is obliged 
to quit it fcr fome timfe : every thing then goes Into eonfunpn. Thence it trr- 
qucntly happens that he iofek the fruits of much labor, and that he muft throw 
away almott: all the prodo&s of His experiments, 1 

The only method of avoiding thefe inconveniences is to employ the cares and 
attentions above-rdenitioned; ItT*^ iiwfeed/diiagreeaible to flop continually in 
the middle of the moft interefting refeartrhes, ,aud to employ a very prenoiu 
and confiderable time in cleaning veflels, arranging them, fattening inferiptions 
on them, &c. Tbefe # employments are capable or cooling qr retarding the pro- 
grefs of genius, and are tedious and difguftfulf but they are ncverthelefs necef¬ 
iary, Thole perfons whole fortune enables diem to have an affiftant operator, 
on whole exactnefs and intelligence they can depend, avoid many of thefe dif- 
agrecable circufnfomces * bdt tbejfought ncverthelefs to attend to* the execution 
of thefcltbin^^.-^e^cknpqfe.idepkiid, tdo'mufh'.onpuflelves in thefe matters, 
howe^ht^#?*,^^ This • becomes, even indif- 

penfable when 'kc^r■.iecfec* atr'leaft for a time * which 

-is'often 1 n^efTaiwIn 1 — • 

When 



and- lygfi^fd i : $hh 



or 

great: 
proceed 
accdfary 


fhkept fome time,, ^reguenfly prefent phe- 
fine difcovericsiitchemiftry have 
‘.have certainly been loft by throwing* away 

' ' 1 .. \ 1 ' * ). ' 

hend to chemical dpefatprj f <* ^exceed- 

:and, deceitful expyrjmepts s '’ ytfibh ffie- 
^If^dhnflfiSncefeediin^ir jahimpOrranr, 



Chemical experiments depend on fo many 
them* can feldom be attended to, particularly when 

> Bbb the 
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the fubjeift is new: hence we frequently find ..that very different refuits proceed 
from the feme experiment, made at different times. We therefore mqft not 
decide after the fit# fuceefs j but the experiment mod: be repeated fev$ral times, 
and even varied, im no doubt can remain. .. „ t .. * 

Further, as chemiftry offers many views for the improvement of many im¬ 
portant arts j as it prefents profp^ls of t}uny,uf|£ii and profitable difcay^ries •, 
thofe who apply their labors in this way ought tfe be exceedingly, circutofpetffc 
not to be led into an ufelefs cxpencts of money and time; iLofe, refearches 
which have feme analogy with the philqippheris ftene, frpm, the hopes of wealth 
Which they fuggeft, are alfo attended! with fimtlar danger. In a certain let of 
experiments fome one is generally of an itqpoftftg appearance,, although in 
reality it be nothing more.^&Jfemiftry k;.£ull%$heS fervr 

only to deceive the d<i wary,*'' tp ‘ Ac., 1 ■*$ ;#> kftd' «o- 

great expence before the frtntkjJhm of the feartfh. be difeoyered. * By^jthefe 
reflexions we do not intend to divert from all fuch refearches thofe Whofe tafte 
and talents render them fit for them y an the confesuy, we ^knowledge that 
the improvement of the arts, and the dift^yery of nevr-obj^s 6f iqanofa&ure 
and commcrcO, a^e Ondopbtedjy the jheft ^#;thtereflhig pact of ehcmiiby,, 

and which make that feiehce tfttfjf Valuable. yfiai without them ;enija*^hd<t would 
chemiftry be but a fcience purely theoretical, capable of employing only 
fome abftradt and fpeculauvemincw, but ufejefe to ipciety ? We acknowledge 
alfo, that the fuccefles in this kind of chemical inquiry are not rare *, and that 
their authors “have fometimef ficqpfred t founds,’.io m»ch t i^re, honorable 
as being the fruits of their talents and. ihduftry. &ut we, Jtj^pea^. #iat il» thtfe 
refearches, the i more .the usQfe oircutn* 

fpeftion and even clidruft is fefelfafy.! '. ,-s ... , . •',* > r-\-, >■ 

ccccvr. t AC t.tj.ti'ifc.'. (J ); v : 

CCCCVlf. L A C. U) ' ■ , , ' ’ /■ 

CCCCV11L ‘ L AFJ§ ■■ 

. ' ' , • „ s • ' ' ' ' , V ,'i < b V V U 1 _• V> I, ■», * C “ N * 


(A) Lac Lunas, Agarkui M'mer#Ut* is a fpirit.ef, whicb^diat- pu*ppfemuft 
very. light,, fpongy, friable, and. white, cal- jbq Wflf.fte*-. 
carcous earth. See 'E a*Th”(C iuteXgtbife L'' ;w dwidlpd 

(e) Lac,. Lmta y oxGttmrhr, h arfcioddf ; *’ah'djtt'wi' "4|jrfe bracn Wf. fee, 

wax, of wMeh a fpecies ;.bf winged ants, drained# a-'h^fe*i c 'br; thickotl, on® Ounce 


(e) Lac,. haeea t 01 \Gumrhc t fa arfcinddF''ah'djtt'wv y^tdfei^'hine '0 «&cm anif,fee, 
wax, of whjpb a fpecies of winged *»♦«>• draiast-dfi' a- c pr; tkdc;. ofti ope Ounce 

form cells upon trees, like, honeycombs. In ' fee bOMfcfr 'heitf 

theft ceils rernain feme of the de?d ^ two - 

which give a .cu color to the whole fuh-. ; 
fiance' of the;%C^ t’Hat W&k** 

benches Hh # 9 4 fa 


pared. Tfeia lac. 


Trend the !«*. 




the; ftick-tac 1 ' is 'vcpec 
molting it over ja.’gw 
into c^jes, it is called 
folublc in water, and 


!#'% 

L lac i» 

fefeat 

‘Pkr- 

k^-fo- 
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CCCCIX. LAPIS LAZULI, (f) 

CCCCX. LEAD. Lead, caBed alfo $atvm, is an imperfe# metal, 
white, but darker thab' ^W the leaft elaftic, mi teaft fo- 

norous of all the metals* '-\v' !y M§l ■ 

It abb- has mniad^ v * leaden w»te<£ ^Wmi ’ boh in diameter .being 

■capable ' 

This metal has a confiderable Ipecific gravity. Next to gold, platina, and 
mercury, it is theliea*ie& '<;h i©i£s f ^ ? Whcn'id water, betwixt 
and . t V part Of &%a&1b<k 'Of>ad>we^hii“$i8',|>ounds. 


TT 


aftraw-colectd; ' ^sc?heenv''4^^der^';as-a« ore 'of copper by 

clear* •'*«$b mdflr itothok* ••'^.'‘Ibfebnwd marks of iron, 

’ ! tirV&: jp^flit^.like Pruffian 

; Mue,< whm'>as*^giitet«d tifttiw*** added 

1 «a . f a *% ' ^kl.t^iwM, 1 ' a^< fkic Arvtsat Ira; sw 4 !^. k , 


wheo.thf 

befepat- 


fplutiontjf dn is to 
it acquires aj vi 
q«or ia tjai'i* 


of this ftone in adds. if. 
rrTl „„, that by adding vitriolic acid 
utions of thU ftone in citrous and raa- 
* v%muyfmL* ci*»« acids* 

earth. 


ra Qwndhedt affittfts , 1 that 


hi bailingwatet4 t l a^',<W» vb<^1»#rr«f^ with acids, 

pared. ;' r ;, ; -;;• ■ was'hot dTen- 

' #y^, t 1 t$ 4 ' ‘i 1 ■■ -^«Sa* 1 11*- 'ft, ^ M l«t ’. m';•. 1 W 1 . £****£»%IWc Aw* 


Zeoeite$* . Mr,>.iftfergraaf* ,«*:. 

Cronftedt, have ins$er' cfepferirtentf oft this ' oftfce Itane.. .-~ r .. 0 -,— -.—- -. 

italic* 'carefuil¥;\M<^dff|'; r frpm^^f‘'-white,' ,fcia\feriatflauirfilfe*; 'dr that he 


pytitous* or 


r/ .. WT .„ w — ....^ _^.fri'.' • -Ityhm 'fcarehwlbr dhy.-'*' Perfcapsit k only acci- 

tiefe'djtniiriiipiflitidli|i$rr<...”’'\ ; V ■ 
d^iwe^In^TOlTONl 'uktamwim^ 

L. a! 1. _ '' ' lf * v — j - ,L s - - s j/: if'.) Su. >. • w' • (s* ^4.»■ n 



Like’ 
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Like all imperfect metals, it has its peculiar fmell and tafte. When it h 
cm by a very fharp inftruinent, its furface appears linoonh, compact, and 
Jhining ; but it quickly tarnifhes in the air, and its furface becomes covered 
by a flight greyifh ruft. It refills neverthelefs much longer than iron or copper 
the combined action of air and water, before it is^decompofed and deftroyed. 
It is very fufible, and melts nearly with the fame degree-of heat as tin 4 that is, 
before it is red. . ■' ■ •' ■ ’ 

As foon as it melts, even with the lead heat that is requifite, it calcines*, and 
upon its furface greyilh alhes are formed^ in the fame manner as tin is 
calcined. ■ . w ’ /• 

The color, foftnefs, fufibiiityand calcirtabilityof lead being flmilar to thefe 
qualities in tin, perfons acquainted with only the common ahd fuperficial qualities 
of metals fuppofe that a great analogy fubfifts between lead and tin 5; neVer- 
thelefs, we fliall ihbw that the properties of thefe two metals are eflentially 
different. . "■ , 

The grey cMx»-or alhes of lead, fimilar externally to theift of dn* become 
of a very different appearance, if the calcination with a fire fo moderate that 
It cannot melt them be continued, and particularly if they bit expofed to flame. 

.h 1 Jf* <■ * . . . 1 _-Jt. 'i. 'i- _L ' 4* . 4 t 


thafe of talk. I 4 eM liS: cliis ? .■ ^ TF--feis haj>$>etis 

in the operation '6^’, cupellatidm , 4 ir b 3 xr W ; jjpft" he 1 more than 

is neceflary' to keep it in fbfloflv it thenl^-true glafs, which 
becomes fo aftivtf itii that* it iftibft compact 

crucibles. Lead thus calcined and rhelted is cjfllfcd gkfi jf had,. becaufe in 


rail it har, the tranfparcncy,. brittlenefs, and all the e^htaal pfopcrtiesr of glafs. 
k is very ufeful in many arts, as may be feen under the article Glass of 

Lka». 1 ■ ?*: ^0 ■■ .<■ 


This difference proceeds hom the total 
its phlogifton, and'from its capacity ojf a . 

as lead, althoughit lofes, as.eafily^ss 1 

neceflary lodcrcroy . ic*>metallic'jwt 


it retains fbbilgh tif 


ftori ib 




Atl' thefe’ ‘ csflxes and -glides • bf Jfeifl.''Ire * ’■ 
b. melted but fatgc part of 


has been added, 
in general, alt p 
retain more of th 


lit’ ji' t,-^ 1 : ji kil jLils. i 


Lead is {bltible by 

acid forms, as filver does, 8 : cryflaflizablc ;V Sitlfe» 

■ J . called 



«alled nitre of had, Tim fait is Enable of decrepitating, and even of detonating 
without addition of inflammable matter, as feveral chemifls pretend* . This 
detonation tnuft therefore proceed from the pblpgifton retained bv the; lead, 
which is fufikieptty ©op&uftlble for ttepurgd&v Kdnkcl, who feeipa not to 
have\fes«ftra ;Ms Treatife oh' the Art 


retort was 


., Supplement to the 

dP$tf/ka fki fcive proceffes 

by which trtercWFs« j% be'obtained from lead. h* r- Gmfc, who mentions 
.thefe proeeflefc sefee . OnO" which is 

in' foturaiiBg perfe&ly 

fome •gppd' : m^us > ^il| a ‘atisev ©owder 

is precipititCd^icco^ll 
procefs' probably doei| 
quer and; : Beaoti1ij|,f^| 
with all poflible 
, tained jnehgi^£.d>M’:j[ * 

•' IPure vitriolic* 
with a {elution, of 
the nitrous acid, and 

Cl. _ II* ^ „ J \ Ll . -Ava 


asy powder 
is 


its folution m 


!TS|~; ll£ J I’.jSimfT) 




i 1 ‘ 





hlfo lead from 
|llic jfjdt. Called 
ie combination 
from 
^bpndancy 
.. jejwi man in the 
vetal other methods, and 
^dtomomac' by lead; 
this fait. By this 
* h he employs in 

SSSkOpi^’‘-.y .,;;,, , 

$ njay be de- 
e thus formed, 
: -hfs examined 
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^although it has itMTOi very great faults. The fir ft is, that itgiy^s painful cofks 
to periods cpip^td^its preparation*! 4W& the fecbnd. i%, -$*£ if*4s\liabW $o 
become 'yellow or black, and, in a word, to iofe mucffdf il?s Beauty^ time ; 
which ;j?re^^,few|i';tjje dtfpoficioo . which #£/%ad*like bther 

preparari^nipf this mctai,;ha$ $*$»^MS®fc^ s its 

color. % he dtfcovery . tfetefcre iw^»|W <£ the hea^y- and 

other advantages of white-lead, wkhoutits ihc^v^dlnc^^woMdibe.of-‘life- 
pprtaotM topainting,and 0Y${1•»^anfciAd*>'.' ■‘■'■■■■• ; ■ '• •■;.V 

' Cef^ contains : wo Uruepf a’-n^rf 

fait i l^t %*t is lead pniehol^ne# .anddiype^-.jto tfcfam ea%^cornpitely- 
cothhfoed to ^toration with this 40&. For iwfc h# <W«e&d 

with;n 'tie 

liquor after fplut|0fl in * i^4|Pi^ fiapo rated, 

and cryftallized, fine cqffljjfo 

of afaline, rnetallic, U>te$(l^% 4 r or 

fait of had, ' Sa|t. of lead u$y ^ ” ■ By 

di#llat.ion 4 *rig 4NRP£m : yi&# ^ a 

’ kind of-ijradical .vinegar, ..fiafilae, th,t|at^obt^|n«d;tt!Ohl' <;<y«ais of coppery Set 
SALTo/teA-n. -. v.& ..•!,> ■'■.*•' ... r 

Oih' and &t patters,. 1 ^hich:jh;. ■general are of '^ngr'^^tnet^e 

fufiftancev have a ' aSionr ; *»|W» >1M*. upon its 

caJxes. In cpip^ueacf^^C, tw£ ; «#$ 6 o*. j«&a?s$> wy. he 

entirely .and copiOufiy diiTplvedvIh. nMt «d& % 

Oils in which: lead? ;ai^ ; ,.t^ r 0%^dei3ea' tJp&a^dryjij^ 

Linfeed oil thus tkirkefted. ,hy' fefiL..fc: niweB • '• u&bmi- painters 

•call it drywg mL Sojafi? 's0MW ^ F ' 
that -a. body is' thebe' ferried, 5 
confiftence. of pl^rv 

gerry is caul^ty>a*^ 
bined with oil, or plants,. : .refetp|4^. 
given to water* «$d: laft^,i?t 
.the lead, and.&perate the 

y- 'A,' •■■••■■■ 1 ~ '■■'•■ 4 , »-'•*■*■ -,, 


Geoffrey.: 


a compound re^n 
fulphiir. 


'* 

^^ .. the 

7T.^aS?d' i|i Cor- 
%M.*;k¥k ■<&&)! 



' ^ lis m 

allayed with 
and, the iron; 
of lead>nd»,ai^e? 

the vitrification 

Hence leafl may.be'ett|^i5d'\||| ; 
as from other - 

'*$v 

of 'lead and wn oe wnbK^ ^ j 
red-hot 'and to fmoke,; ' * 
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CCCCXIH. LEY (C At? S T I C), or ifl* L E Y e/ 50 .A P r 
BOILERS. This name is given tolfeiviums of fix?d alkali.•'fcnd<tf6d 
cjuiHc by quicklime. To make thefe leys, two parts of foda dr ojf potafh arc 
mued with one part of quicklime •, or equal part? of alkaline fait ready prepared 
and quicklime are added together Tttis miKtureis tq pe pqt into ^ large-ye fiel*- 
and 12 or >5 time*‘as much pure is.to'be.'phmell uppriiti and the quicklime 

is to be thus flaked : after which the Whbleis to be bpllfd during fomc minutes, 

_I Ua*. L kin CM 4-kfAnoh a khAmts henoi* filfJMf filnnArW#! 


deflgned. ; - • , ■ - »;■ , • \ 1 . 

Quicklime has the property of encreafing confiderably the caujhcity of all 
fixed alkalis ; and this is probably done, hot only by taking from them flhepr 
fuperabundant inflammable matter, but a part ado of that which enters into 
their oompofition as a principle. Hence a confideral?|e Mtet^pp is pr^uccd 
upon thefe alkalis by quteklfmi^ fimilar to that alkali, 

...a mrit-r /'Awfrt/iiuantlu alkali <3 „>WliirkIfflML .'/fine 


that by this treatment the diflblvin^ power of alkalis* andipamcol^rly upon 
oily matters, is much encreafed j and they are therefore thus prepaid, when 
they are to be combined with oils for the formation of foaps. (t) ;. 

The cauftic ley, evaporated tb drynefs, furni{hes an alkaline felt exceedingly 
acridi. which being melted in a crucible becomes what is* cdfed common caufic i 
becaufe when it is applied to the (kin, it makes an efehar, pfefees it, and leaves 


an ulcer; the Aippuratipn of which; "" 

Cauftic alkali has not only friuch bdt it is alfo 

much more ddiquefcent; and'attra&*^'^ei&lly-t^e^pioiftpre ,of 
the air, than ordinary alkali, Thefe ;.prfl^^ : 'Ti^’lp‘ f _the de- 

velopemem of the feline principle by; ^ 

CCCCXIV. LILLY if BARACELfHSC; TINCTURE 
of metals. •; , •. • ■ •; . 


r^ion or - ■* \^ m r . ^•.ny*** ww* >' */**&&*'**'*'*'%•* v 

fufficient quantity of fixed alkali* fa that^?-comp|» 

the propcjHp ofe im alkali prey«k and pa^umm' ; SfrlfltoBr*. 

For this .OTtipfe'iwfe part? .of jgwmhd 
or four parti *3pf fixed alkali. ;; The * 
ought to 

is then to bepfecwUn '<k 

When 'this'd temm 
f a Liing are ©bfem&«| 

quicklime is., the abfer$ti$jtt *% [ 

air. Se* *. \j- 

■ 0 ) Liknen (Fossil.;. |a ,a ImM■ 4Sff-l--Fap^r. 
antumtkui which confifts of.flexible, parallel,’. for lamps, stt 

■" ' •. '■ each 


thatac 


..m^twch, 


IM#fhrc$ 


SfflaFTTT 
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each other. To prevent the matter in this ft ate from flowing over the crucible, 
this ought to be large, and the fire gradually railed. A part only of the 
mixture may be put into the crucible at Once j and when its eflfervcfcence is 
over, the reft may be added at different times, taking care that each portion 
to be added be previowfly heated, to prevent explofion from any moifture 
which it might contain, when mixed with red-$0f melted matter. 

When the effervefcence of all the mixture is over, it is to be kept in a good 
fufion duHng a quarter of an hour, and is then to be poured upon a grcafed 
ftone or plate of iron. The matter when cold is brittle* and leans vitrified. 
It is even tranfparent like glafs, when the quantity of alkali is only double 
or nearly double the quantity of flints. It quickly and ftrongly attra&s moif¬ 
ture from the air, and is entirely folubBe in water, except a very fmall portion 
of earthy matter, but a fmiilar earth is alfo always fepaxated from pure fixed 
alkali during its folution in water. 

The filtrated fblution is at fifft clear, and limpid ; but it afterwards becomes 
turbid, and forms an earthy fediment, like that formed by rotations of fixed 
alkali, only the former Items more copious. This liquor has all the properties 
of liquid fixed alkali. 

All thefe properties of alkaline fairs/and particularly its total folubiiity in 
water, are cauted hf the quantity of fixed alkali which enters into this kind of vi¬ 
trified matter. As compound bodies partake always of the properties of. their 
component principles, and as the properties of the principle which predominates 
in the compoficion of any body* do alto predominate in that body, we may per¬ 
ceive why the progenies of the fixed alkafi in the prefenc cofitbination mould 
be more fenfible than thole of the* earthy .matter or flints. The alkali com¬ 
municates to the earthy matter iome of 'its ftrong difpoficion to unite with 
water. The flints are really kept diflolved in water, and by this experiment they 
are confequently reduced into a liquor, and hence it has been called the liquor 
of flints* If any acid be added to the liquor of flints lb as to faturate the 
alkali, the flint which was kept diflblved in water by means of this alkali will 
be now precipitated iq ftate m * fine earth, Mr, Pott mentions a very lingular 
phenomenon Which happens in tills experiment, which is, that this earthy pre¬ 
cipitate is entirely folubic by acids j fo that if more acid be added than is 
fuflicient to feturate the alkali, the precipitate will entirely difappear. 

As verifiable earths ,tn their natural ft’ate* and even when divided as 
mtfch as 1% poilibkfby, mechanical methods; am mfoiuhle in acids, and as they 
become foluble % acids, when they have been combined by fufion with a 
fuflicient quantity, of liked .alkali* thef muft cohfequently Undergo a Angular 
alteration in this property which they acquire of *diflbiving 

in arias,. proceed* {fiber finenefs to which their parts are reduced, 

or from a fmttpmkn of fimxMMk of Atom fimSa of its principles which re¬ 
main united mm, they cannot be entirely feparaised by 

wftieb cotfni into this combin&on receive, '»lfo feme 
alteration #ora (m vimgftb& I n&ik» one part of it is decompofed, and its 
eaettnlwM^ipit^ earth, and the femaitdagpirt is rendered 

tcaurtic ^M'htpiriia-btdbie. * * 

fptog happens fimilar to what is obferved in the com- 
jndd to tfislee the liquor of flints. The glaflfe* which contain too 

C c c much 
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much alkaline fait in their compofnion, or which have not fuftained a long 1 
or ftrong enough fire to unite the earth intimately with the fixed alkali, are 
partly foluble in acids, have lbmetimes even an alkaline tafte, tarnilh, and 
moifien in the air. See Vitrification. 

■/CCCCXVI. LIQUOR, or SPIKJT (SMOKING) of 
L 1 B A V I U S. This preparation is a marine-acid very concentrated, 
fmoking, and- impregnated with much tin. It isfk>btalhed by diftiliation from 
a mixture of corrofive fublimate with tin. 

To make the fmoking liquor of Libaviu 5 , an amalgam muft be made of/bur 
parts of tin and five parts of mercury: this amalgam is to be well mixed with 
an equal weight of corrofive fublimate, # by triturating the whole together in a 
glafs mortar. This mixture is to be put into'a' ;glaft retort. Which is to. fie 
placed in a reverberatory furnace. To the retort is to be luted With fet Ibce 
a*receiver with a fmali hole iri i|, in the fame manner ai ft done f<ft thediftil- 
Ution of concentrated mineral ackft* iThe diftillation is then to be be^n with 
a graduated and well managed fire.,A tery fmoking liquor paflea.into the 
receiver, and towards the end of: the diftillation a very thick; &nd even concfete 
matter. When the operation ft ftmftied, the liquor in; the receiver is to be 
poured quicklyinto a cryftalgtaft bot^e with a glad ftoppfcr. Wten-this bottle 
is' opened, a .white, <»pi0qs,thick» 

long in the airwithoutdilappearing. - ';.f - a' ! ; 

The veryconcentrated"jjjwbus ijtcid,contained in theftwrofive fqblinftee quits 

. V. «nl ^n ...A b in. tn‘nV l« .#■ 4*4 44.' 4 . <4 ftl f t .43 ft 1 '4* D .4t K *31* tTlltfc 

property of t 


great concentration;: proceed* partj^ ; iti : ;.^,.„,, , 

N everthelefs fpme' other, ■idauCe; probably 'cojiemdra'., For 
although this liquor fm<^esrihfihftett i mwe'lh$h i ':dfer,thbft^#eht^Kd ! fpifit of 
fait, diftilled, in $lau 

riaftic. Another, very eflericial diffkehce 1 

r i • ' * •■'"hi , ' ‘ 'A '/ ii \ ■ ■' 


Aijng tnpbh left 

■ UKJB ftk! 4 au ' • - t '' . j. 


i hmior and coheeritfared 


ipir.it of fait is, that by mixing 
wine, marine eiher may be obtained. ! 

Laftly, if we attempt \o difloivf, W the ordinal *»« in 


ConcentratedTpirk of fait as is - 1 \.-Libayifcs, 


this aeid, fo; far from being’ thereby 'tehd^ed' jn^c ftj 
imoke* , A real/dMereiw^ Jhefefore 
natedwith 

and, .the - ma«»e :tfe 


the 

.what-. principle: ' 

pifton 1 r«C'wfth 



n -'M 






further reft. 
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■when, it is mixed with a folmion of gold in aqua regia, if forms the purple 
precipitate of Cafiius, as all other folutions of tin, and even pure rin nut 
diflolved, do. See Pr ecipitate (PUrPle> if Cassius. It may be precipitated 
by abforbent earths, and by alkaflnefalts. In fevcral dyes, particularly-in 
thole which are red t itproduces me fatn^ i^Ea as tin diflolved by marine 
acid. SeeDiet rWo, ' r> ‘' . •• -v 

The neceffary management fo|- making the ftnoking fpirit of Libavius is not 
■very troublefpme or difficult. This operation is much eafier than the distil¬ 
lation of very ftnoking fpirit offalt by means of vitriolic acid, from the greater 
elasticity and expanfive force bf" the vapors of the latter, , 

For the dii^iifti|^^pf^^':«kmkiti|g-. fpirit’ of- Libavius, the tin is* previoufly 
•amalgamated■ With becaujfe in thi.^ffatb'.hi is much more eafily mifcible 

'-&':ehe:dlfttflai:iUA W&ofltintMJd, and the heat en¬ 
treated, afterthc blitter pf tim or the concrete part of the combination of 
tin with marine'''aci^'thas'ftfe^fthe^mercury revived from the corrofive fub- 
lirnate may' be Obtainpy/^^.IbfmcM'ARmE.J^TtNi Mercury, Corrosive 
Sublimate. - *V*. n .v 1 h: "' * 

. ccccxvii, •.iivr-i ■nIe'-r'a l-- : A nod y n ej 

^ H OF F 'M Tfils icoflopbljticjil^yhlch'is ufedin wfldix only, is 

a mixtqrje Of very : rcftiftedfpirit of ? whwv hf ethWi -and'of a lfttle of tire fwccc 
oilpfykfioL.V. tte*p|Upr ? M made rdtfdftg 'ambbncepf dtelbirit of wine 
which fifes to m ether, with;as;;t*k*£h of the liquor, and 

'by • *W* «hd which contains 

the' 'Wmti V5p>j>s'grafter 1 the. • ether has pafied; This 

is _ what, 1 is called, ^hbj,, ia^hew^hb'dyhb " ; %u'br,.of^oflhnam It lias precifelv' 
the fame virtues *s/tfi£btH&v^;which'phylicians''iio.w; begin"to fbbftitute for it. 
As echea arid pil of,I^irU;4f #ato. made-'the nitrou^s, marine, and 
acetous acids* liquors «iay be'fhade from shbte, m imitation ; &fthat of Hoffman 
from,'.the vitHolicacid. *••'<'•’:*.* v "■ 

yOQCgXffipm % E.C litharge Vs ;lead deprived of great 

pfttphJ^ii^b^'|*y :Bre, ’titfn i®f 1 mperfeft vitrification. 

^th lead,"this latter metal, which is 
*^ed, %d ,c^lii{^^priHfcittK>'n> of $$ allayed with the 

feb: a tofttef cbp&tijfeifi of ftnaU^ jfemi-tiRanfparent ihining 
' ifiom .-'or Ms white or 

*m&d. * The white 

■a i.rtLjr i.u 

£;.u*pch; of that which 
" lipOn burning cbals. 
dr'metals 1 is,thus re- 


teihed, %d ^ A ■ 
filvef, is tr 
oMes, ; r<sfemp»ng 
red, : :atfcdfding.jf^ 
is qal* 
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is Tufficicnt for the demand, and therefore it is not prepared purpofely, $et 
Refining and Lean* 

CCCCXIX. LIVER ^ ANTIMONY, Liver of anti¬ 
mony refults from the detonation of antimony with an equal weight of nitre, 
Thefe two matters reduced into powder are to be mixed together," and put into 
a large crucible. The matter is then to be kindled/ a^d the detonation to be 
made. When it has detonated, it is to be kept in fufion and then cooled. 
When the crucible is broken, at the bottom twa'diftuiA matters are found, 
which may be Teparated from each other by the ftroke of a hammer. The 
upper matter is a (aline fcoria, nearly of the fame nature as the fcoria of the 
regulus of antimony. This is a true antimoniated liver ofl'ulphur, mixed with 
a certain quantity of vitriolatedtartar, The lower matter is heavier. It is 
opakc, compaft, red, and brittle. This is the liver of antimony. Its color 
and appearance have been fuppofcd fimilar to thofe of the livers of animals, 
and thence it has received its name. 

Liver of antimony is principally compofed of the .metallic part of antimony, 
half deprived of its fulphur, and dephlogifticated by nitre. 

Some chemifts confider the liverOr aminlany^as^'';andm.ohitMKi > .liver of 
fulphur. Others affirm, that it is only the metallic earth of antimony, melted, 
by means of a remaining part of fplphur and phlogifton, into a fubftance the na¬ 
ture of which is intermediate betwixt thofe or antimony and of glafsof Antimony. 
It may pofllbly be fometimes in oneftate, and fometimes in the other, according 
-as the matter has been more or lefs long in the fire, and more or lefe well 
fufed. The true nature of this fubffance may eafijjf be afcertained by a proper 
examination. But this preparation, which was confidered as important when 
antimonial remedies were firft introduced, defeives at present little notice. 
For it is not of any ufe in what is properly called Cfiemiftry *, and it is no longer 
employed in Medicine, fince kermes mineral and emetic tartar have been intro* 
duced, which are remedies fuperior to all other antimonials from the certainty 
of their effe&s, when they are well prepared, and by whkh all the effects ob¬ 
tainable by any preparation! of antimony may be obndWsd, bygiving them 
feparatcly or conjun&iy in different proportions, according to the indica¬ 
tions to be anfwcred. Set Awtimokv, Kermjes Mineral, and Tartar 
(Emetic). . , ' w * s" . 

CCCCXX. LIVER of A R S E N I Liver of arlehic is a combi¬ 


nation of white arfenie with liquid fixed i 
Arfenie has in general a itrong difpoficibn toudit%: 
in his Memoirs upon Arfenie, mentions a fi: 
refuks from the unioh-of arfenie imtb the “ 
decompofe%.iand its amd is diiengaged in ^ 

To this fait , he has given the nanus of neutrat 

alkJ^tbat A 

the arfenie 

' concentrated itqm 
muff be added. This 
it is to be added till the alkali is iaturated, or 




way. 

_— Mr.Macquer, 
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although it is ftill capable, of diifclvipg; more arfenic fuperabundamly. 
While the alkali diflolves the arfenic in airs operation, it acquires a brownith 
color, and a lingular and difagreeable fmell, which however is not the fmeli 
pf pyre arfenic heated %nd yoTatilifed, Laftly, this, mixture becomes more 


and more thick, and at length of a gluey conifitence. This matter is not cryf- 
tallizable asr the neutral arfcwc4 &lf is. it. is lei^Uy decptoppfed by the a&ion 
of fire, which fcparatcs theiTI^is dcoi npil^itbpen to the arfenical fair. 


Laftly, any pure acid & capable feparating arfenic from the liver of arfenic, 
in the fame manner as they Separate fulphur from fiver pf fulphur; whereas the 
neutral arfenical fait cannot ^ -~ i5 - J ^ ’* •* — 1 - 


nities of adds and •"TJttif;i|tiff , :jee ! ^iat arienic may be com¬ 
bined with fitted’ -—— •' 


but by means of the united affi- 
! 0'vfe 


_. u . .. ..., .... terror manners. 

The author; has gfyep f hf jiame of wfwc, to 

diftinguifh it from the hPOtrj^ arfenical Jab, and inlimitaEicjn ofthename of the 
liver offulpkttr , given td the combination of the? Itxed 4k*lf with fqlphur. See 
Arsenic and . N e uta ai. Ax sen t c a 0 : Salt. 

CCCCXXI. LIV ft Jt ef S U L PH U R. The liver of lulphur h the 
combination of fulphur with alkaline matters. Ordinary liver of fulphur, or 
the combination of fulphur with fixed alkali, may be made either in the dry or 

humid way.'- ' ‘ v^v ti ;*•, .. 

To make fiver offulphyr by the dry way, or by iufion, equal parts of fixed 
alkali and <ftdphor are; miiped • ‘together, Tht* mixture is to be put into a 
crucible, and iti^m.^.'dd^l'jS'^f^^o^oid^hc^iAtion'a'nd comhuftion of 
the {bfphur. \.M'} 0 P^R isi»ofe. nfeedfdry ^ ‘ .becajdb.'-^t fulphur 

eafily melts and’^c%408-^he fufion Of the alkali:,/ '^hen this mixture is per- 


fe&ly fufed, it is tp f 


reaftd ftone.ind then the liver Of ful¬ 


phur congeals and acquires a brown cdjbt. If it be required to be kept dry, 
it muft be quickly broken in pieces, and put white it is yet hot* into a bottle 
which is to be well corked, becaufe it readily imbibes moifture from the air. 

To make liver of fulph.ur in the humid way, concentrated liquid fixed alkali 
and fine powderof fulphur Ore to be boiled together, till the alkali has difiblved 
all that it can : the fiquor is then to be filtrated and evaporated. This fecond 
method of m*kjn$ liver of fulphof is not much uled, becaufe it is longer and 
lefs advantageous than the former. 

liver of eombmathfr ;•»» 

general ■a very >4i--• ■. —i———---a' 

gencral rule, o 



becaufe It is in 


|?^:T^is' ; c^tdpoUod |iaufakes#-i-aOOord?nE to the 
* fu.&fenoes;, yhi^OOt^r.into-its corn¬ 
ed* /ihe volatile, lefs 

day be entirely db&tvedinwater bv die 


li, faturated 'with/ 


Ihews 


addlatid 


, . .. «... ■, .we'.may;.doubt-to 

< alkali is to be attributed. . mmf. we.at- 
%lf i^rceive,tl^tai®l^phur is 
, «, m - v its 

'bobrioto: this 
bd;ftwtljr O^liipKpa-by this acid, 
i» a»d 1 fepdrafe Bosh , ft '■ the»filiph ur in form of a 
' ’■ white 



white powder: but this powder, when dried and examined, appears to be 
fulphur, fuch as it was before. ‘ ^ 

Although /vitriolic acid whteh is edntain^d, iti Tulpite 1, : *te '■ \ti gerteitl the 

il rnnfW** TnI<sKfV^ ic nfenaratiRrl fmrii th** ati Hit atvt> ^ riH 


a, a<«A, ii ukj muon qi uic injnram*i*»uicpuu^ipiuy* ■««? lwiyuur xtm not tun- 

fiderably pppofe the adhefion Wjfifch' rite acid of tm| fdlphuf ft capable of ’coii- 
tra&ing with fixed alkali, the ^iraijk^' acitjf.' ; CbiHd; *iot feparate it. 

Thefe effects,may be explained l?Y this gejter^t principle, that the left fitiiple 
"any oodles are, the left teb^f ^^* es; 

,, The liver of fulphur exhibits alfo 'iiwtfai? ph<hadjri^nbh ivofthy* of attention, 
and which depends alfo, as we dHadi fee, on tne fame principle. It ft, that the 
connexion betwixt the phlogiftdh and the acid is much left m fulphur united to 
an alkali than in pure UilpbUtv ; This is proved (by the fmell of the liver bf ful¬ 
phur, which is very ftrong and very fetid, even when it is not heated; while 
fulphur, not heated, has Karpely ahf finejh' » 

This fmell of the liver of fulphur, vdufcii refthiblte*mttoh"rile (btellbf eggs 
beginning to putriiy. Becomes muich ftronger when It is decoitnpofod By an acid. 
It is certainly occafioned by ah evaporation of part of-the phi<pgiftonoftbe 
fulphur j for it.produces exactly all the effedts of the inflammable principle 
when reduced into vapor* or?.wne£ ’it di&ngagcs itfelffroth bodies without 
burning. It particularly the brain a; li’^'wspw^' v auridl caufes 'ftu- 

pefadion, intoxication, fyncopes, and when Indarg^^uabiity; &;even ;eapable of 
inltantly killing men and animals. Thefe are the fambtefie&s which are pro¬ 
duced by the vapors of charcoal, and of fubftaftces- dr 

putrid ferme ^ng ons. Mr. Cartheufcr, talking of the manner of decorapofing 
fulphur with aplkali, to obtain from it the acid without fehfible combuftion. 


fulphur with antkaii, to obtain from it the acid without fehfible combuftion, 
according to otsihrs procefs, exprefsly remarks, that the vapor which exhales 
during this operation affeds the head, and caples ftupefa&ion. I know a che- 
inift who, when he was decompofing at once C large quantity of iiver-of ful¬ 
phur by an acid, was ft tuck by the vapor fo as to; fall down and faint. 

Further, the emanations of liver^ of fulphur,'which:' Clfe thap 

pure phlogifton reduced into vapojffl^kl which rmifl Be' diftinguifhed from the 
vanor of burntrur fulohitr. wHTeh MmilMiffieify • ftri'd'i fheth emana- 


4 i -- - ’— — ’ a 1 — T r't ——t i —-O ' ”rr ~— — 

vapor of, burning fulphur, which theft? entena- 

#■ t rvM a 1 1 /\f i; trinta ''. )r‘.■ i'Jk 


tions, I 'fay, of liver of fulphur are 



precimtma. W um : 

as they would'.'.'hay# 
brown, blacky pr dirf 
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them: h^nce• 
' rendered, vifible by. liver of .fi^Jphuiv b'r' by iti ■ 

phur may be fuecefsfully employed' 'toVd^visr ^Xd"'bohte&d'i^vlw,S^%«d' 

:• ■■ v if-- V;'?v>- 1:5WitteV/. 




L I V 


3Sj 

wine* and reciprocally, thefe metals, their folutions or calxes, may be pro¬ 
perly applied ro difcover fulphur in mineral waters or other liquors. See Ink 
tSvMi'ATHLTic}, Watjers (Mineral), and WfNE. 

We mull obferve, that in this application of the phlogifton of liver of fulphur 
to moft metallic cates, this phlogifton^ although tranfmitted either in vapor, 
or by the humid way without fufion, combines neverthelds fo intimately with 
thefe metallic earths as to revive them, and to reftore to them all their metallic 
properties. 'I his truth, though long ago known to chemifts, was alluded to by 
Mr. Rouelle the younger, who* in the Medical Gazette, propofes this rcdu&ion 
in form of a problem, as a very great novelty# *1 he chemift who replied, 
judicioyfly uled litharge to make this reduction vtfible * becaufe this preparation 
ot lead being in molecules or leaks,' which prelect furfaces very lmooth and 
fufficiently large, is very proper to fhew the metallic color and brilliancy which 
the litharge inftantly an times, when it is immerfed even in a cold lblution of 
liver of fulphur. See Reduction. 

All thefe properties of liver of fulphur {hew very clearly, that the adhefion 
of the phlogifton to’the acid in fulphur is greatly dimmifhed by elite union of 
fulphur with alkali * and as the phlogifton is infinitely more volatile than the 
acid, it may therefore he more Cafitly feparatcd'from the liver of fulphur. 'I he 
fmell and emanarions of liver of fulphur fhew, that its inllammabk principle is 
continually difiipating. We may therefore confider fulphur, formed into livu- 
of fulphur, as gradually decompofing, particularly when it is difiblvud in 
water. Accordingly, if we prelerve liquid Jiver of fulphur in an open 
the quantity of fulphur diminishes more and more, and the liver of fulphur 
gradually changes into vitriolated tartar. 

We may form* an explanation of this diminution of the connexion of the 
principles ol fulphur in the liver of fblphur, if we fuppole that all bodies have 
only a certain determinate degree of force by which they adheie to ta< h other; 
which is very probafile, and is even lhewn by all the phenomena of c! enuftry ; 
and if we fuppofe, m the fecond place, that in fulphur the phlogillon and acid 
have exhaufted upon each other all their force of tendency or of combination. 
Upon* thefe fuppofidons, thefe two principles are either incapable of combining 
with a third body, as with the alkali j or if they combine with it, this new union 
inuft iefien the force of the former union * and this accordingly appears to be 
the reafon why the fimpleft bodies are thofe which contract the ttrongeft union. 
See AffiiOTv, Aooruut*on, Combination, and Solution. 

Liver of fulphur is a great folvent of metallic matters*, all whLh, excepting 
it attacks, particularly in fufiOn. It fee ms to difiblve gold more eftt*< 
.tually than odter metals* See Got. d. This compound difiblves alfo vcgc-cabk 
coafo. even by the humid Way, according to the pblefvaiion of Mr. Koutlie the 
younger, TnisSolution i& of a green color* and when liver of fulphur ha* 
’difiblved charcoal by fufion* it becomes of a much deeper red color than 
when purel’ as may be obferved in the making of artificial fulphur in. StahlS 
manner. * * s > 

* ‘ftyrtfcdlaf kinds Of liver, of fulphur may be formed by the combination of 
’volatile ifitalh pf oqickliipe, or of ablnt bent earthy all which attack fulphur m >n* 
nr kfiu' #“he properuys w thpfc Ijvers of fulphur may be referred to thoii n 

tiK 
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the otdinary one •, but they have not been examined lb much as they ought to 
be. See Sulthur. 

CCCCXXIT. LIXIV1AL. Thofc falts are called lixivia! which have 
been extracted by lixiviation, and thefe chiefly are fixed alkalis; which are 
therefore called lixivml falts . See Alkali. 

CCCCXXin. LUNA CORNEA. This name is given to the 
combination Of marine acid with filver.. Marine acid has in general a great 
affinity with metals, and particularly with thofe called white, or lunar, or mer¬ 
curial metals . Of thefe filver is the chief. Marine acid can fcarcely difiolve 
thefe metals in the ordinary methods. They muft be generally much divided, 
or the acid muft be much concentrated, reduced into vapors, and shifted with 
a conflderable degree of heat, to accomplifh the folution. This is particularly 
true as to filver and mercury. Rut when thefe metals are previoufly diflblved 
in nitrous acid, then die marine acid, which has a ftronger affinity with them 
than the nitrous has, feizes them, quickly, feparates them from the nitrous 
acid, and forms with them a new combination. 

To make this combination with filver, it is firft diflblved in nitrous acid. To 
this folution marine acid, or more commonly common fait diflblved in water, is 
to be added. The mixture foon becomes turbid, and in h a copious precipitate 
is formed, which has always the appearance of curd. The folution of lalt is 
thus added till ho more precipitate is formed. The precipitate. When feparated 
from the fupernatant liquor, is called tuna cornea . 

Marine acid has fo great an affinity with filver, that it overcharges itfelf in 
fome meafure with the metal in this precipitation. Luna cornea is much lefs 
(oluble in water than the combinations or other metals with this acid. This 
little folubility of luna cornea is the cauie of its appearing in the form of a 
precipitate. 

The adhefion p£ the marine acid with filver is very ftrong m luna cornea. If 
this matter be expofed alone to fire, the acid carries oflr with it a portion of the 
filver, although this metal be very fixed. The remaining matter melts, and 
takes the form of a horn-like fiibftance, as all chemifts fay *, and hence it has 
been called luna cornea. Some differences muft occur in combining marine 
acid wiLh filver, according to the manner in which it is done* and particularly 
according to the proportion of the two fubftances. - 

Luna cornea is not employed either in medicine or in the arts (l) \ and is 
even little ufed in chemiftry* excepting for particular operations and refcarches. 
This precipitation is very convenient, for example, in the examination of mi¬ 
neral Waters, or of any other liquor, to difeoyer if the*y contain marine acid in 
whatever bale it be engaged, excepting metallic bafes; for if thefe wafers con-* 
tain the ihralleft quar^ly of marine acid, a luna corhea will fee precipitated by 

(/) T.una cornea mixed with fea* fait atid and cleaned #ith 1 ffettrii-bni£b* and \t 
tartar rubbed on brals, gives a giver-tike the operstfeuthe repeal tHithetfilver feeros 
appearance; and is the fubftance^employed to be fuf§ciently thick. The brafs, having 
for the filtering of the drpl-fdates for clocks, a, ftronger dii^ofition to unite with the ma~ 
A more fubftantial filveripg-njajr be given rine acid than the filver has, feparates it 
by the above mixture, if the pfece of brafs to front this latter tnetal, Wjbudfft then precx-. 
be filvered be previoufty^eated conftderably, pitated upon thefarface tife Srafe'pfite. 

them 
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them from a folution of filver in nitrous acid, and this luna cornea is eafily 
known by its curd-like appearance. See Waters (Mineral). 

We may eafily perceive that when the marine acid, which forms the. luna 
cornea, is engaged in a bafis, it muft quit its bafts to combine with the filver j and 
then the nitrous acid, which was united with the filver, is now difcngaged, and 
joins itlelf to the fubftance with which the marine acid was firfi: united j fo that 
two decompofitions take place, from which two combinations refult. Thus, 
when luna cornea is made with a folution of common fait, the liquor after the 
operation contains fome cubic nitre *, and if marine fait with an earthy bafis 
was ufied, it would be transformed, in this operation, into a nitre with *an 
earthy bafis. 

The beft method of feparating filver from marine acid, or, as the chemists 
fay, of reducing luna cornea, is to mix it veiy accurately, and to melt it in a 
crucible, with a very large quantity of fome fixed alkali: but the heat muft be 
very gradually applied till the ebullition and fwelling, which are caufed by the 
action of the. fixed alkali and marine acid, have ceafed •> then the heat is to be 
encreafed, and the matter is to be thoroughly fufed j after which, the filver is 
found revived at the bottom of die crucible. This' filver is juftly efteetried 10 
be the pureft of all, when the feveral operations have been well made. But the 
luna cornpa canftot eafily be reduced without lofs; becaufc it is apt to eva¬ 
porate -partly, and even to pals through crucibles. See Acid (Marine j, 
and Silver *. 

CCCCXXIV. LUTE, In many chemical operations, the vefifels mult 
be covered with lomething to preierve them from the violence of the fire, from 
being broken or melted, and alfo to dole exa&ly their joinings to each other, to 
retain the fubftances which they contain, when they are volatile and reduced to 
vapor. For this purpofe, feveral matters are employed, called in general lutes , 

The lutes with whi*h gluts and earthen-ware retorts are covered ought to be 
compofed of nearly equal parts .of coarfe land and refractory clay. Theis 
matters arc to be well mixed with water and a little hair, lb as to form a liquid 
paile, ""With which veflels are to be covered, layer upon layer, till it is of the 
required tbicknd's. 

The fand mixed with the clay is nccefiary in this lute, to prevent the cracks 
which' are occafioned by 1 the contracting of clay during its drying, which it 
Always does when it is pure. The hair ferves alfo to bind the parts of the lute, 

* Mr. Margraaf has made experiments to continue to triturate during fome hours v,i:h 
difeover the beft method of reducing luna a little more water. Thus an amalgam will 
cornea, Which he found to be the following: be formed,Avhich being walked from a white 
DilTolve half an ounce of fine filver iq aqua powder and dried, will weigh three ounces 
forth, precipitate it by fea-falt, *and eduleo- and half a dram. By cliff illation of this 
rate the precipitate, which will then Weigh amalgam, a rcfiduutn of filver, four grains 
fivp fixteen grains. Fo# 1 the rc- lels than the original half-ounce, will be 

du&ioJral this precipitate, mix it with an obtained. «3y fubliming the white powder, 
ouutce and a half of dry volatile fal , which weighs five drams, three grains of 

niac, triturate them well together with a filver will be obtained : but if the amalgam 
litfie water during a quarter of»n hour j and white powder be together diftilied," the 
then add three ounces of mercury obtained operation will fail, and the luna cornea be 
from cinnabar by means of.quicklime, and recompofed. See Berlin Memoirs, 1749. 
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and to keep it applied to the vefiel: for, notwithftanding the {and whieh is in¬ 
troduced into it, lome cracks arc always formed, which occafion pieces of it to 
tumble off. 

The lutes with which the joinings of vefiel are clofed, are of different kinds, 
according to the nature of the operations to be made, and of the fubftances to 
be diftilled in thefe veffels. * 

When vapors of watery liquors, and fuch as are not corrofive, are to be 
contained, it is fufficient to furrouncl the joining of the receiver to the nofe of 
the^ alembic, or of the retort, with flips of paper or of linen, covered with 
Sour-patie. In fuch cafes alfo flips of wet bladder are very conveniently ufed. 

When more penetrating and diffolving vapors are to be contained, a lute is 
to be employed of quicklime flaked in the air, and beat into a liquid pafte with 
whites of eggs. This pafte is to be fpread upon linen flips, which is to be 
applied exactly to the joining of the veflels. This lute is very convenient, eaflly 
dries, becomes folid, and iufficiently firm. 

Laf'lly, when faline, acid, and corrofive vapors are to be contained, we muft 
then have retourfe to the lute called fat lute. This lute is made by forming 
into a pafte fome dried clay, finely powdered, fifted through a filken fearce, 
and moiftened with water, and then by beating this pafte well in a mortar 
with boiled linfeed oil, that is, oil which has been rendered drying by litharge 
diflolved in it, and fit for the ufe of painters. This lute eafily takes and retains 
the form given to it. It is generally rolled into cylinders of a convenient fize. 
Thefe are to be applied, by flattening them, to the joinings of the veflels, 
which ought to be perfedly dry, becaufe the leaft moifture would prevent the 
lure from adhering. When the joinings are well doled with this fat lute, the 
whole is to be covered with flips of linen fpread with lute of lime and whites of 
eggs. Thefe flips are to be fattened with pack-thread. The fecond lute is ne- 
cdiary to keep on the fat lute, becaufe this latter remains foft, and does not 
become folid enough to ftick on alone. 
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CCCCXXV. A C E R A T I O N. Maceration is the fteepbg of 

JVJ, bodies In a cold liquor, to (often, penetrate, and open 
them; or even to diffolve fome principle of them. This operation is efiemiaJly 
the fame as digeftion, and only differs in this, that it requires no more than the 
heat of the atmofphere. Maceration is preferable to digeftion, whenever heat 
is ufelefs or hurtful to the operation. For inftance, when hard and woody 
aromatic Vegetable matters are to be deeped. wi$h intention to foften and open 
them, to extradfafterwards more eafily from them their eflential oil, they ought to 
be macerated without heat, and not digested, confidering that the fmalleft heat 
is capable of diffipating a great part of the fpiritui reftor, which ought always to 
be preferved as much^as is pofllble, fince it ameliorates the eifential oil, and 
encreafes its quantity. • 

CCCCXXVI. MADDER, (m) 

CCCCXXVII. M AGISTERY. This name is given to almoft 
all precipitates. Thus magiftery and precipitate are frequently fynonimous : 
but lately chemifts have chiefly ufed the term precipitate, and applied that of 
magiftery to fome particular precipitates only, which are ufed in medicine and 
in the arts. Such are the magifteries of bifmuth, coral, crabs-eyes, fulphur, 
&c. See Precipitation and Precipitate. 

CCCCXXV1II. M AGISTERY of BISMUTH. The ma¬ 
giftery of bifmuth is the calx of that femi-metal, feparated from the nitrous 
acid by water alone, and well wafhed. 

To make this preparation, very pure bifmuth muft be difloived in nitrous 
acid, which muft alfo be very pure. To this folution when a very large quan¬ 
tity of clear water is added, the whole is rendered turbid and milky, and a 

i ' **’ 

(tn) Madder. The root of madder im- bones, of a deep red. Wool, previously 
pre^nateS water With a dull red eolor, and boiled in a folution of alum and tartar, 
fpint of wine wirh .*> deep bright red. This receives from a hot decoction of madder 
root, when eat by animals aloug with their and tartsir a very durable, but not a very 
fool, tinges their urine, and theif folid beautiful red color. 
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very beautiful and Alining white fediment is afterwards formed. The fuper- 
natant liquor is then to be decanted ; the fediment is to be put upon a paper 
filter, and more pure waterds to be added, till it comes off quite infipkl. The 
fediment, which is the magiftery of biiinuth, ought to be carefully dried, and 
kept in a well clofed bottle. 

- Bifmuth is one of thofe metallic fubftances which are partly feparated from, 
acids by dilution with much water, and which cannot be kept difiolved but by 
acids concentrated to a certain point, or when the acid is more than is fufiicient 
to faturate the metal. By the dilution of the acid, then, this operation is per¬ 
formed. The precipitate is very white j both becaufe a fmall portion of acid 
remains united with it, which the water cannot take from it, and becaufe the 
nitrous acid has taken from the bifmuth mod of its phlogifton. 

As bifmuth refembles lead in many of its properties, fome chemifts obferving 
that by mixing a folution of common fait with a folution of bifmuth in the 
nitrous acid, a white precipitate is formed, which alfo happens to folutions of 
filver and of lead, believed that in this precipitation the marine acid united with 
the hiimuth, and formed a bifmutbum corneum. But Mr. Pott, although he 
had been himfelf of this opinion, has fhewn that the precipitation is caufed 
merely by the water in which the common fait is diffolved j fince, when the 
folutions of bifmuth and of common fait contain the fmallcft poflible quantity 
of water, no precipitation refults from their mixture. Bifmuth, therefore, dif¬ 
fers effentially from lead in this refoedt. 

The chief ufe of the magiftery or bifmuth is to enter into the compofition of 
white paint ufed by ladies. I* is preferred to all other whites from its fuperior 
beauty, its luftre, and ah almoft infenfible tint of carnation, which renders it 
more Similar to the fineft and whiteft fkin. 

This advantage, which is very great, is counterbalanced by great faults.' 
The fkin is faid to be confidently fpoiled by a continued ufe of it; it is alfo 
very apt to acquire a blackilh color. Metallic fubftances and their calxes are 
known to be very apt to be impregnated with phlogifton, when it touches 
them while it is in "vapor, or in any other ftate favorable to combihation. By 
this means, whether they recover a part of the phlogifton of which they have 
been deprived, or whether they receive it fuperabundantly, they always acquire 
dark and blackifh tints. But of all metallic calxes, that of bifmuth is one of 
the moft fufceptibic of this eftedt: its fine white becomes brown, and even 
leaden-colored, by a very flight expofition to the phlogiftic vapors fuch as 
the exhalauons from houfes of office, from garlic, eggs, and particularly 
from liver of fulphur. For this reaibn the white of bilmuth muft be kept 
in well- doled bottles, otherwife it would be injured by circulating vapors 
which pervade paper coverings. From this property of bifmuth, it is rendered 
capable of affording a kind of fympathetic ink. (Svmpathtjt ic). 

Some artifts prepare magiftery ofbifinuth by precipitating it frorit its folution 
ui the nitrous acid, by a fixed alkali. But this method does not produce fo 
good a white as the precipitation by water alone. The caufe of this alfo is, 
that the calx of bifmuth very eafily recovers its phlogifton. Alkalis, however 
pure, always contain fome' iuperabundant inflammable matter, and apply it to 
the metallic calxes which are precipitated, and particularly to 5 the calx of 

bitolitH,. 
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bifmuth, which becomes more brown in proportion to the greater quantity 
which it takes of this inflammable matter. See Bismuth. 

CCCCXXIX. MAGiSTERY of CORAL, CRABS-EYES, 
&c. Coral, crabs-eyes, pearl, (hells, chalk, and other fubftances of that kirfd, 
are all abforbent and calcareous earths, eafily foiuble in nitrous acid, with 
which they form a nitre with an earthy bafis. If the folutions of thefe matters 
be treated like the mother-water of nitre ; that is, if they are precipitated by a 
fixed alkali, and afterwards well wafhed, all thefe earths will be obtained in a 
very divided date. The name of magiftery is theh given to them, together 
with the name of the fubftance which has been difloived and precipitated. All 
th'efe magifteries are nothing elfe but abforbent earths, which differ little from 
each other, or from magnefia., For the method of preparing thefe magifteries 
fee Magnesia. . 

CCCCXXX. MAGNESIA ALBA,. Magnefia is a white earth 
precipitated from the mother-waters of nitre ahd of common fait by a fixed 
alkali. It ought afterwards to be well edulcorated, to deprive it of all the faline 
particles it might retain. 

To make magnefia* the mother-water of nitre, or of common fait, is placed 
in a large vefleJ, and diluted with a considerable' quantity of common water; 
then a liquid fixed alkali is gradually poured upon it, and the mixture is to 
be agitated, which prefently becomes turbid, and of a white milky color. In 
this manner alkali is to be added at different ^imes, till no more precipitate h 
perceived; the liquor is to be further diluted with comrripn water, if that be 
neceffary for facilitating the earthy fediment: when this fediment is all formal, 
the liquor is to be decanted from it: it is then to be poured upon a filter of 
brown paper, fupported by a cloth: pure water is poured upon it, till it h no 
longer capable of giving any tafte to the water : the earth is then to be formed 
into troches or cakes, and left to dry. This is magnefia* 

The mother-waters of nitre and of common fait are almoft entirely com- 
pofed, the former of nitre and fea-falt with earthy bafes, and the latter of lea- 
fait with an earthy bafis. See Waters (Mother), Nitre, Nitre zoi:L> 
Earthy Basis, Water cf the Sea and Salt Fountains, Salt (Common), 
Salt (Sea) with Earthy Basis. Thefe falts are compofed of nitrous and 
marine acids faturated with a calcareous earth,-and are very deliquelrent. 
They therefore do not cryftallize 5 and great quantities of them remain d;f- 
folved in the laft portions of liquor from which no, more cryftals can be 
obtained. Fixed alkalis being capable of decompofmg all falts with canhy 
bafes, and of feparatihg their earth, do actually feparate it .in the prefent 
operation. Magnefia is then nothing elfe than a very much divided calcareous 
earth. It is employed in- .medicine as an abforbent earth, and is a very goo.) 
one, from the fnenefs of its parts. 

The mother-waters from which magnefia is to be precipitated, muft nectf- 
farily be diluted in a very large quantity of water, becaufe the abforbent earth 
difiolved by the i^itroos and marihe acids, is there in fo large a quantity, that 
^alkali is added to it ^ithodt dilution, no precipitation feems at firft to 
take place. The molecules of fearth, not. being capable of moving freely and 
of jofcistg? each others do not form fenfible molecules,, and remain almoft in 
the femt ftatc in whichthey were when they adhered to acids. But the fepa- 
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ration is neverthelefs made, and fo copioufly, that the water of the mixture i* 
found to be in too fmall a quantity, and that the whole becomes folid. Thi* 
almoft folid coagulation, which happens when two very fluid liquors are mixed, 
aftonifhes perfons who do not unaerftand the reafon of it. It has accordingly 
been called the chemical miracle, tniracuhm cbemicum. To prevent this coa¬ 
gulation, and to allow the earth to depofite itfelf* a fuflicient quantity of water 
muft be added. * , 

After the precipitation is made, neutral falts with bafes of fixed alkali remain 
in the liquor, which differ according to the kinds of acids which formed the 
falts with earthy bales, and according to the nature of the alkali employed for 
this decompofition. Thus, if the mineral fixed alkali had been employed, the 
neutral fait formed in the mother-water of fea-falt will be common fait, and the 
neutral fait formed by that alkali in the mother-water of nitre will be cubic 
nitre. If a fixed vegetable alkali has been employed, from the mother-water 
of common fair, the febrifugal fait of Sylvius may be obtained •, and from the 
mother-water of nitre, not only that febrifugal fait, but alfo ordinary nitre may 
be obtained. 

Hence, if magnefia be made in a very large quantity, the water, after the pre¬ 
cipitate has been procured, ought not to be thrown away j as from it much 
good nitre and common fait may be obtained,; according to the kind of mother- 
water employed. To obtain nitre, fixed 1 vegetable alkali ought to be ufed j 
and to obtain common fait, thejpineral alkali: the liquor is then to be evapo¬ 
rated, and cryftals of theie falts will be formed. 

If the magnefia is not waftied, it contains much of thefe falts. In that cafe, 
it would not be a Ample abforbent, but would partake of the virtues of thefe 
falts. Jt would even be purgative in a certain dole:* but as the quantity of 
falts which remains is always uncertain, when we intend that the magnefia fliall 
contain any, it ought to be prepared in the ordinary method, and afterwards 
Juch dofes of thefe falts as we fhajl judge proper may be ad*ded to it. 

Some artifts prepare magnefia without precipitation by an alkali. Their 
method is by evaporating the mother-water, and calcining the refiduum in a 
crucible, to di flip ate the acids: but this method is Improper, becaufe the mag- 
ntfii by calcination acquires the property of quicklime. 

Jr, inftead of pouring fixed alkali into the mother-water, vitriolic acid be 
mixed with it, and if the mother-water has not been diluted with common 
water, a large quantity of a very white precipitate will be formed in it. Some 
authors have improperly called this precipitate magnefia; but it is of a very 
different nature from the earth properly fo called, (n) 

% 

(«) This fubftance, diftinguifhed by the rine, and acetous acids. With vitriolic acid 
name magr..fwaiba y from the dark-colored mi- it formed cryftals firaiktr in all refpe&s to 
neral called alfo magmfia y or tnanganeft y hat thofe of the fait called With 

been accurately examined by JJr. Black, nitrous acid it formed crvitals, which defi- 
Thc experiments of that excellent* chemift quia ted in a moift air. With marine acid 
mi this fubje£ arc related in the fecond vol. it <J*d not form cryftals ; but the faline 
of the £([ays Pbitofophieat and Literary , matter being evaporated to dfyttefa, foti'n 
pukitjhtd at Edinburgh. From thefe wc learn deli quia ted by expofure to air* Withdif- 
thc following refutes : i. Magnefia is foluble tilled vinegar it formed no cryftals by eva- 
with eftervtlccnce in vitriolic, nitrous* nu- poratton j but a faline mai% • Which, when 
4. warm. 
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The fediment formed by adding vitriolic add, far from being a pure calca¬ 
reous earth, con lifts of that earth which this acid takes from the nitrous and 
marine acids, and forms with it afelenites. This felcnkes appears as a preci* 
pitate Ix'caule, as it is very little foluble in water, it cannot be all iufpended 
or dillolvcd in the liquor: but if a large quantity of water, efpecially hot 
water, be added, this pretended magnefia either does not appear, or afterwards 
difappears by being again difiblved. This precipitate is not. applied to any 
ufe. See Selenites. 

CCCCXXXI. MAGNESIA, (o) 


warm, was vifeid, refembling glue in color 
and confiftence, and when cold, was brittle. 
2. By calc ination, it Jolt of its weight. 
When calcined, it did not effervefee with 
acids, whence the? fubftance loft by caicina- 
tion was chiefly fixable air. This air, and 
almoft all its weight loft by calcination, 
was reftored to it by fo!sttion in vitriolic 
acid, and precipitation from thence by a 
mild fixed alkali, the air of which it ab- 
forbed. 3. By the laft mentioned properties 
(2) it feemed analogous to calcareous earths, 
but differed from thefe earths, in the nature 
of the falts formed by it with acids (1), 
and alfo in other properties ; but etpeciaJiy 
in this, that even when calcined, it was not 
foluble in water. The Author of the Dic¬ 
tionary, therefore, improperly calls it a cal¬ 
careous earth $ this name being applicable 
to fuch earths only as are convertible into 
quicklime. 4. It was precipitated from acids 
by volatile alkali. 5. When unqalcined, it 
precipitated calcareous earth from acids. 
When calcined, or otherwife deprived of 
air, it did not precipitate thefe earths : 
hence its attraction to- acids is not greater 
than that of thefe earthsj but the caufe of 
the former precipitation was this, that the 
fum of the forces which tended to join* the 
calcareous earth with the fixable air of the 
magnefia, and the magnefia with the acid, 
was greater than the fum of the forces which 
tended to join the calcareous earth with the 
acid, and the magnefia with the fixable air. 
b. When uncalcined, or united with air, it 
precipitated lime from lime-water ; which 
fhews, that the calcareous earth: bad a 
ftronger power to combine with fixable air 
than magnefia had, finee the former earth 
took this-air from the latter earth i by which 
means the former was-rendered mild and un- 
foluble in water, and therefore was precipi¬ 
tated. This property fuggefted to Dr. Alfton 


a method of procuring fweet water at fea, by 
adding magnefia to water, the putrefaction 
of which had been prevented by the previous 
addition of quicklime, 7. By distillation 
of three ounces of magnefia, five drams of 
water, containing fome fmall portion of vo¬ 
latile alkali, were obtained. 

(0) Magnesia, or Manganese, is com¬ 
monly conftdered as an ore of iron ; but the 
experiments of Mr. Pott and Mr. Cronftedt 
fhew, that this flone contains little or no 
iron, and therefore the latter author has 
made a diftindt order of this earth, which 
he calls terra magnefia. Its colors are dark- 
rey, black, red, or white. Its texture is 
riated, or with concentric fibres, or inde¬ 
terminate. It has the following properties: 
1. It does not effervefce with acids ; they, 
however, diflolve fome part of it, efpecially 
when it is calcined: fpirit of vitriol acquires 
from it a rofe color: aqua regia alfo ac¬ 
quires color, efpecially from the black kind. 
From thefe folutions fixed alkalis precipitate 
a white earth. 2. A fmall quantity of this 
earth, mixed with glafs frit, gives red or 
purplilh colors to the glafs. By continuing 
the fufion, 'thefe colors Hifappear, and alfo 
other tinges which the glafs may have acci¬ 
dentally received; hence it is ufed to pro¬ 
duce colorlefs glafs. Larger quantities of it 
are added When a deep purple glafs is re¬ 
quired. It is alfo ufed to give a glazing to 
pottery. 3. Fufed with nitre or with fixed 
alkali, it gives to warm water various colors, 
green, purple, red, or blue, which change 
by agitating the water. 4. Cronftedt af¬ 
firms, that it deflagrates with nitre. Pott 
fays, it docs not. 5. Cronftedt fays, that 
he has fometimes extracted a fmall portion 
of tin from magnefia. 6. The fame author 
affirms, that the colors given by magnefia. 
to. glafe are eafily deftroyed by calxes c1 
anenic or of tin. Whence does its propeny 
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CCCCXXXII. MAGNET, (p) 

CCCCXXXIII, MALT. The grain is fo called which has been 
made to germinate, and afterwards dried, fc as to become fit for the fpirituous 
ivi mentation, or for making beer. See Beer. 

CCCCXXXIV. MANNA. See Sugar. 

CCCCXXXV. MARBLE. ( q) . 

CCCCXXXVI. M A R C A S 1 T E. This name has long been given 
indifferently to all forts of minerals, to ores, pyrites, and to femi-meuK 
Lately it feems to be confined to pyrites *, and Mr. Wallerius propofes to apply 
it only to fuch pyrites as are regularly formed. Tills ieems to be better than 
to leave it a vague and indeterminate fignification, from the ambiguity anti ob~ 
feu rity which might thereby be introduced. Sec Pyrites. 

CCCCXXXVII. MARL E. (r) 

CCCCXXXVIII. MARS is the name of a planet which chemirts have 
given to iron, and which is ftill much ufed in medicine and chemiftry. 
See Iron. 

CCCCXXXIX. MASTIC, (r) 

CCCCXL. M A TR AS S. A matrafs is, a bottle with a neck more 
or Ids long, uled in chemiftry for making digeftions and macerations- Ma- 
tralfes are alfo ufed as receivers. Their form is different, fame of them being 
fpherical, which is the ordinary fhape^ others flattened at the bottom, called 
niatrajfes ivith a flat bottom j and others having the figure of an egg, which 
laft kind are called phiiofophical eggs. Thefe matraffes are chofen according to 
the operations intended. The moft convenient of all, when we do not mean to 
operate on a large quantity of matter, are bottles of thin glafs, known by the 
name of medical phials ■*, becaufe thefe phials are very,cheap, are made of good 
glafs, and may be quickly heated, fa. that the liquor contained fhall boil with- 
out danger of being broken. This advantage they owe tQ their thinnels. Such 
phials arc very ufcful in a laboratory *, and therefore a number of them ought 
nhvays to be kept there. See Vasa els. d. 


of tinging ghfs proceed ? Does it contain 
my of the known volatile metallic fub- 
Jfanccs, or a new feroi-metal ? 

(p) Magnet. Magnets aw iron-ores, 
!-nin which a confideralitoiSibrtion of 
.•f in may be -.traded. Nc*pprfays, that 
;‘ e>; arc 'a! noit totally follicle in fpirii of 
i,.tre, dii.i partially in the vitriolic and ma- 
t ;tic at ) ■;. 

U ' 1 \ abi.es All thofe calcareous ftones 

c r , .:k*d, which, are hard, which have 

texture*, are capable of receiving 
iib, and which are confidcred as 
1 Kor their properties, fee Earths 

, ■. . • *.* -i-s). 

tee is an earth compofed of dif- 
r.: 1 j* jitions of argillaceous and of 


calcareous earths. Its properties vary in 
degree according to -the proportions'of thefe 
earths. Maries effervelce with acids, which 
property they receive from the calcareous 
earth. They are fufible by fire* as all mix¬ 
tures of thefe two earths are. By a left 
heat, if the calcareous earth predominates, 
they are calcinable into a kind of quick* 
lime j. and if the clay predominates, they 
may be changed by fire into hard mafles 
capable of finking ignited fparks from fied. 

(s) Mastic is a refin aitnoft totally fo- 
luble in fpirit of wine, but hot! at all in 
water. It becomes foft iftd tough, like 
wax, by being chewed. It is ufed as a»r 
ingredient invarhifhes. . - . - 
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CCCCXIJ. MATRIX. (7> 

CCCCXLII. MATT. Ores not perfe&ly deprived of their fulphur, 
when fufed, are called matt* It is obtained in the firft tufion for the extraction 
of metal from fome otes. Stu Smelting of Ores. 

CCCCXLII I. MENSTRUUM. Mcnftruum is a word fynom- 
mous with folvent. See Solution. 

CCCCXLIV, MERCURY. Mercury is the name of a planet, 
which is alfo given to the metallic Jubilance called qutck-Jilver But as mercury 
is the moft general name, we (hall here relate the principal properties -of this 
metallic fubflance. 

Mercury is a metallic fubftance of a Ihining white appearance, entirely 
fimilar to that of filver. It is habitually fluid, and conlequentiy we cannot 
difeover either its ductility or the tenacity of its integrant parts. 

Its fpecific gravity is very great: next to gold ahd platina, it is the heavieft 
of all metallic iubftahces, and even of all known natural bodies. It loies 
about -r* part of its weight in water, and a cubic foot of mercury weighs 
947 pounds. 

Neither air, water, nor the united afkion of tbefe two elements, appear to 
make any fcnfible impreffion upon mercury % nor is it more fufceptible of tuft 
than the perfeft metals. Its furface tarnilhes, nevenhelefs, to a certain degree, 
and more quickly than gold and filver, when it is expofed to the air: but this 
is becaufe the duft which floats in the air quickly fixes upon its furface. 
The watery vapors alio which float in the air feem alio to oe attraded by 
the mercury. * 

Mercury may eafily be cleanfed from thole extraneous matters which adhere 
only (lightly to it, by making it pafs through a new, clean, and clofe cloth, 
and afterwards by heating it. When mercuiy has been thus purified, and is 
free from all metallic /dlay, it is confidently fluid. A phofphoric light is pro¬ 
duced by (haking in the dark fuch mercury contained in a barometer. Its in¬ 
tegrant parts, like thofe of melted metals, feem mutually to attrad each other, 
and always acquire a convex or fpherical form when they touch bodies with 
which they have no tendency to unite. 

Mr. Lemeri the younger afierts, that mercury lofes no weight by being kept 
in boiling water» and therefore that water diflolvcs none of ; t. NeveitheJels, 
many good phyficians are of opinion, that water which has been boiled upon 
mercury has the property of killing Worms and other infe&s j from which we 
may fufped, that fome mercurial parts are difihlved by the water, although 
their quantity is too fmaU to be rendered fcnfible by a balance. Thefe expen- 
ments delerve to be repeated with due attention. 

Mercury, when expoled to fire, prefenta many remarkable phenomena. It 
teems to fuffer s»0 change float a neat that is not fuperior to that of boiling 
water. With a greeter heat it is entirely diflipated in vapors, like other volatile 
bodies. * It undergo^* no alteration by having been thus reduced into vapor ; 
for if the evaporation be made it \ taofe veflels, that is* if the mercury be 

*Yr) ilATlUX. The matrix of ores is the Thefe are very various, generally fpar, quart*, 
earthy ana ftany fubfikeem la which theft floors, or horn-blend. See nett to the article 
metafile matters are gmenfiy invelaped. Ones. 
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diftilled, its vapors when < ondenfed will form the fame mcitury as before the 
bpeiation. Mercury remains unchangeable by repeated ditlillations, feoerha&ve 
diftilled 18 ourick of mercury 500 times, without perceiving Any other change 
than that its fluidity and Ipcciflc gravity Were a little enervated, and that fonie 
grains of afixhd maitfcr remained: which Inull changes Wtr6 proodbly produced 
by a purification of the meicury, rather thah by any aeaU ajujfafbh! or it. The 
Vapors of nierrUry, like thofc of ail Other volatile bouk’4 if they cannot efcapty 
>r be condenfed, caufe violent explollons. Mr. flellot, of the Academy or 
rir*Va favc. fhaf he was nriptFiOf nt 'aih rvut»rintent Of this kind. A neHbrt. 


vapors. 4 

By digeftion in a flfong hfot, continued during Ikveral rhohthls, mercury 
idergoes a more fenflUe iteration; ks furface being gradually chAftged ihto 
rthy powder, without Ahy metallic luftfe, which floatas upon the 
e fluid mercury. Without incorporating with it. Thus any Otnft- 

__... 1 __ 1 ..__* ?__..r_. j-.. t:*. 


under^ 
a rulddb eai 
fuiface of the 



t diary j this preparation is called tofr&rius preripifatus pur A or mercury pre¬ 
cipitated by ltftl’f. 

The ftrOngeft heat which metfcOry cap ft/ftain is rfecfci&ry for the preparation 
of this precipitate^ ft. F6r &6efhaave, who made loflgCohthtued experiments 
upon this fubftance, with a patience unequalled 'even by the fearchers for tlife 
art of making gold, kept mercury In digeftion during f5 yeais, without ob- 
ferving any change, Urtltfs mat Upon Its furftefe A liAte black powder had 
formed, which hytriturarctob Was eaftly reducible into llold triercUfy. See Pfct- 
trpiTAta*>£R ip. • 

J ill lately it Was believed "that the fluidify br foereuty WAs %s ef&ritial to it 
in its natural 'ftrate as ks Volatility; fo that thdfo v eVCh Who had 1 footed to 
tender It 'Artec! 1 sin <4 ftflid, bkp&JtCd 1b attain their pufobfe Ohly by producing 



Thrs truth, which hidbedh conjectured by fofcbretligd ctftffiftiftai lihs Wen 
lately demoitftrafod by the Members 01 fob Acaobmy atTOMribourgh. TWe 
philofophcrs availed tnemfeM* dfthfe Ipfonfe chid do DCc. a#, Which they 
Wrthcrencrertfed fejr the attfMjll methbds'kbcMb, 


«-uv» Mf VMV AS tiUWUM lllVUmU A,»VW1U Mr MIV CWUAtVM^r 

of fpirlt bf mrre with fftbw, dffMr/de LH& thbrfobifeff fcfctt mnVtb fobsujth * 
degiee. 1’ky then perceived ‘mrft'fhelifleffc^fyfe fosllh^Hn™eter flbTob&r 

/',‘kWMn aJ»a4<A#' 4Aif? ftSjtiV 

k ‘ .. “ SMtt 


# «‘VT VVfVVITVM WMlfc UMVM* T «U , 

continued to jn6*rk foe d^rCCs ctSl/AUd fd^xrlSeL_ 

Having bmken tffcdr foerfobfoetdt, „ ttWy fobnft M 4 ht 
tuafly conic^dairCd. T^ev 'fms expferjmerft 'to 0 k' 


anti found that it teC^Cd^jCdlkbi^ely^thht, 


Pcteribourgh, 
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Eeterfopurgh, who then happened to bo In BuJtfia, was prefcnt, and one of the 
operators at this important experiment, and was the perton who firft fent a par- 
sicujar account of it to tjhe Academy of Sciences at Paris (u). By this capital 
expemmeot k « then well efiabStihed and authenticated, that mercury is, like 
other metals, fluid or fetid, according to the greater or lei's quantity a£ tire 
with winch ts penetrated; that sf we only fee lit In a fluid ftate, it is becaufe 
it is fo ftfible that fo fmall a degree of heat can keep k fluid, that even in the 
greafirft natural colds, a fuffident quantity of heat always remains for that 
purpose. 

This exceeding ftffetitty .of mercury, and' ks great volatility, together with 
ua great dariity and grawtyw are properties wlucih appear contrary and mcom- 
pattMe, *o be found so eke feme body, and fo eminently. In f*ft, the denfuy, 
gravity, and fob dap oti mffots, leave no doubt tint tkt the earthy element 
‘enter* w a mmmtmf mm their compofition s and bcfidcs, by the calcination 
of immrfeft metals, <ffia element it in fofoe meafure developed, and rendered 
fo fenfible by eflenttal properties, that it undoubtedly makes part of metals, 
fhe extreme denlky iand gptvky of mercury fesnt to provo no left evidently 
mat mqcn or dm earthy efement enters into the ufenpoflnoo of that fobfcanfce. 
But ou the ocher fide,, Mditv and flaky fee# to fee tifen M pmmwt'wa of the 
earthy principle. .flow then fewflwecopcdve, chat a fobfanrcdttpimafed almoit 
entirely ofthe moft fixed and rofwflfory prfcicipfe, jfoould te exceedingly volatile, 
and perhaps the moft fldible of ail bodies ? This tnofe undoubtedly proceeds 
foom thejnsencc of principle which tis eminently volatile and 

fufibte. But whetfis this prfocfojo r Is «t phfogifion lor that principle which 
Becker has mentmned, but not sitetsmed, sntTwhkh he calk ****&/ wr/* / 
is k the union of the Inflammable prwopfe and of this mercurial earth? Thefe 
certainly are Obae&y worthy the cudoftty of tbofe who hive tafie and talents 
for the fobUmeft refearches in chemiftry. 

We proceed now to the other propemes of mercury, which k dkeovets when 
combined with the principal chemical agents* 

t 

„ M which , Which could cwtaialy «*ot ht given by the 

k**i y A?., *o*reurjr mmphifan p( adhering water. 

£Sr , jnF^fl;eSAM& Thc “- 

# re*kejf exicrirneothadbcen Mftf* 3® 
wwwnon method «hr$%h watdb, fond fiSj" 
water only in that «*p#htw»t w«* fieatiRn 
bwt.iw^roe iroropry. Heaifosferiro, tMi* » 
bring wim ipvWtfMt rm. fad > I 

* 

jWfoW fays, that he has <*Wd 
fcjjTtTwyj* y theof mercury was greater m 

_ _wsaaunrK J&i fe*5ASrw* *a * 

tifMwkl 

m^jRwssss — 

, £ e e a 



v*»* in favwi *.ww miu oy 
fo he produced by water ad- 
if Otafowrlv *The water com- 
;‘fe diftiUna foeccury which 
id fo has induced 

tanvertipUity ©f mercury into 
be has able 


Vitriol c 
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Vitriolic acid in lfe original ftate does not a&* or but very weakly, upon 
mercury. Thefe two fubftances cannot be united together, unkfr ehc acid be 
very highly concentrated, and a very ftrong heat applied. . Thcfe two con¬ 
ditions are* united In diftillation. Vitriolic acid, pou ed upon inercury and 
diftilled* becomes more and more concentrated* and as ,Jfc. acquireia groat 
heat when it is icdticentrated, it then aftsupon th^ ma-cu^ difiblvcs ir, an<’ 
reduces it to a faline, white ntafe. ' ^ . o ,; ..v 

In this-operation we obferve,that the portion of acid which paflfesindiftil 


larion is Very much of the volatile 


reous. nature* which might induce 





thetmer- 
* This volatile 
eo die vitriolic 



us to Aafpedt that the acid feizes part ofthe -afsers* 

cury. Nevgrthelefe* whcns^afttiw j edsdei^ ' 

cury, we find that this 
fulphureous quality, therefore, 
acid -by femeindsm'tttsAdh^hbili.. 

examination.’ ' .. v |-»-■ '•>*■■■.* -v .p l■ • 4 ”K'O#,,,* 14^1 4d^ 

When • the Talq^mermifial combination 


with pure water, 
fbluble in Water*' Sim tv- 
water be cold 1 and 


quantity.' •' The portion Which remains diflolyedTn the v^t^iaa^oibination 


of mercury with a* . .. 

It is a* felt * 'It 

Ought ■ ^ 



,. t .. . . .. I. sr^ifthe 

V'v#.'the^>#atee ; JWpft, W'jn^iBfficient 


«*. & f ' 1 

to**-.’-- «!*• -?'*/■ •*!..• - 4» »* V /« « * . 


letter- 


entirely pure 

or iblubifity in water.j£! . a^lclv.^^ete0exs2ito 

MtvS&umd*-; by a ;ftnBcfeit wadhsi''wi^ 1 ^' Wni itoMt'vfef ftU^r 

mom and more yellow, When it is v 
and' is known by the,.,, 

If, inftead of _ 

cury which'' remaSh*. Jn'vthe?;**te^^ #veral 

times' with- ^nd 

more impregnatedWkh/acid^ and at felt 
foihe eiictidtSw ^' ;< 


' 'If the combination o^yipidM? 
greatej 11 pa% ttf fbjiradd'^jf’'^' 3 ^ 
that mercury: teesiwt,. lh|W\$| 
quently feems to be feoteW * 




phenomena 1 
This'acid oUji 
eorroftvc^abd 
Fvom ; . thi^.'iblqriWi, .,,$$$ 

which ’ may ■ bift^Sllb 
fire, much of the i 
ted vapors; and w 

white, becomes yellow** 















mercurial earth exifting abundantly in both thcfe dfbftances, if BeckerVopituan 
upon this fubje& was fufficiently proved. See Sublimate (CoitiioserE;* ; 

The affinity, of marine acid with mercury is io great, that ?it ; overcharges 
i.tie if in forne raeafure with a confiderabie quantity of thatmetallic matter. 
If corrofive fubHftwtebetriwtatedin a Ippitar Wsirfiuid mercury, it will 

receive the mere#ly and acquire a biackiflv color.* My *hus adding Jnepasry 
till it no longeris extinguiihed ffp* this kindpffc©rohlhari<^^ 
which. is ktsown by the globules of mercury uGtdi^pcariRg,‘ .we fhall find 


that corrofive fublimate is capable of dsforbuig or extingaiffiiiig about three 
quarters Of its weight of frefh mercury. 4^dif^isnew nurture be fubje&ed 
to fublimatien, the combination of mercury with corrota ftdji*m«#e it com- 
pleated, and a new fublimate is formed, inwhich the quantity bf mercury is 
much greater chan in corrofive fabhmate.. *■ When this has been wb- 

limed thrice, to render the combinatioh more peisfeM. tip the Sub¬ 


limate is then nailed •‘«P»www , e|aa i*kw» frequently fwett 

mercury, becaufe the mercury. iNhifch 'united-to - the 'tmarpe add form* 

a compound whichishaorloafer 1 whichinnsmally .as a 

purgative. -See .<mwn a^. ' Ifc'iii ^usilWi a&* 9 iikc white 

'Cagle* drtd'thit.tewt;paiwo jr&iii, , 4 iifjmv ( : $; -■'■ , . , v 

Cotvofive fubilmate 1$ this addition of 


mercury, wMch changes it into fwtaC ■ 

a.. . • . k .. . t . ' 7 : • _ **'11 _**i. 


marine add, *awd even itsfaiine qi^ties;'w* 
merCufy has hot ujjg 

guirtiing mark of fairs. ]'-*"■•• .<■{&**** - 

If iweet mercury be l5c#tojjid **’ >U: 

gativC' quality,' t«d• at ^hlpife?- * p* « 


pjpaMc;*'$>y this Edition of 
;’ - Sttc^hhbfhe properties of the 

i.. _-j.i ’ ‘-.j « 


ahphmed. Sweet 
appearance of a 
as ihe m^ll diliin* 


ir >ie and mom ,©f 'itrpur* 
iTH,.;:Ch|n^f. is p.od"ced either by aJois 


of part #f .ahe aMUtd•-csaqfc• /^^a*i»at4ot». hetw&t the acid and 

•'mercury -bring ^deqed, •:• it is Called inerturial 

panacea, or iiv-fuffid^nt./dofes 

' can then only >se»^- - * 
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Fixed and volatile alkaik^dd not a<5t, or but infenfibly, on mercury, in 


h» proper (fate * but 
when they can be 
example* previ 
more aciti than is 


,*L£ 

-W 


eoheeiwraasd alkaline ; tfeifcbfcf war 


, as wfil as all other metallic matters, 
^tatters very much divided, as, for 
ip?'Sis^Ba a Elution of mercury, yrith 
is poured into 'a- very 
■ firft ttdxing the 


Mquors wittvfee ■ ’again JfWfc’ Volatile alkalf may 

by thismaitagement dhtbtwek mercury. 

lAftly, vegetable adds a&fi&V&tifelp -have;'any i$j&p:*jpbh ordinary mCr- 
w * *** * uU ** *he& %-U &&&*&$ divided. Thus 

*'&$'• dhthled. V^garopon. mey^bry ptecipimed try 
^ ^ ''fee caftly 

i combination a mercurial. 


«wy, are aUb capable s 0 


if are pour * 


a faced alkali ‘Hw ,h&‘Tfeh»tiO» if? 

bf n little beat, -'a 


iah of a Snmslar 
T he acid of 


othef%egetlafcde aekH»■ ftem to be 
capable of eontra^hg 4?^^ intimate union ■' '.feme mercury i' fljfr 1 this' fa/ow 
mmuri&fit*- wh/ffifefhmk. yifil;^ntipo«i;%iiiidfc.ii^ 'GraMlSas&ley 'but is 
even difficultly foluble in water. Hence* the .pMcjgm df the Vmeg4r not 
bci.ig in irttufeyd»be|> Ulie .aoe^^ .WrtUi&l fak difl&ved without 
heat, when r is made by the proofs escribed, this felt cyyfttfllizes in great 
quantity,' wkm Vbe haubf cocit. ■ 'fit*#,. tfcin plates, 

floating imtke’" ;?*':! ■'' ■' 

ib'nom-a*! ihr fbl««Mr'OT mesteufy-^ may-lee* that this, 

meir&c matter U hr bfkatme Mine fub- 

ftanccs, -but with'- -flkbu? tW 41i*'be', : ^idV'the' 

ssbci'ous diffisl’/o;- metcu^y wrffo ;.- 
u ““ ~ i“' --*- - ’ /v ; ^ n .: leems to be - 


that which contracts .with ir d.e leak intimate union, as we may fee from the 
following experiments. , ■■/* ; V;" -” : ; •• ■'' 


If into * fblution of meftiity 
or the Solution 

wrfhid s '4hd*' wnen 'S^y.-^e'- 
4 imihir%hat <#hich '>%’« 
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thte combination of 


^bdpprhihva he . . r ..._„.,.. . ^. 

from the'’ • ; 

Aistthis e>q a eiia»« p ^ iecffily known,, 

irjk .' rH**** iA»>t 


it "may-ttee^ 

-misbtwhffhy 

' to.. 1 fc- v ' -toalV’J? , '. * 4i 


'«!• tbb''dtfrdaa acid, 

■ ‘ ’ 4 '' : »-s^ieh;coh-. 

!»#IMe§t s ntethod'' 



•add, 


. ;' J \ >(* . ■. 


w i^^ ffecafion. 
#Vhich 11 
Mtndng^4 w cbmr&.naii(5r',. 



400 


M E R 


/which appears as a wiike precipitate, and is accordingly known by the name 
$ th c white precipitate. We muft obferye .upon tins fubje&, that that precipitate 
which is only a combination of marine acid with mercury, appears m thefe 
experiments as. a. precipitate, only becaufe it requires more water to keep it 
diffolyed than is to be found in liquet* & otherwile this mercurial fait 
remain diffolved, and would not become fonfiblc. In this refpe& it 
differs eflemully foom forbith mineral, which is ififokible in water. 

The reafqn.why this mercurial fait-is, much Ids fohible in water than the 
nitrous mercurial fait, is, that the marine acid is more.intimately joined than 
the nitrous acid with the mercury $ and *lfo becaufe marine acid has fo ftrong 
an affinity^ with mercury?, that ito vercharges itfelf with that metallic matter, 
whenever it meets with a fufficieot quantity of it, as in the prefent experiment. 
Eor if we add to the white precipitate, to corrofive fublimate, or to. any other 
combination of marine acidwifomercury, a muchgreater quantity of this 
acid difengaged, thefe feline mercurial matters will charge themfelves with 
it fuperabundantly, and will become fo much more foluble in water, as they 
{hall have received a larger quantity of this acid, according to the general rule. 
See Salts. . ■ 


cipitate ought to be fe-di0aived and it accordingly is fo, as Geoffroy, Junker, 
and Pott, have obfervccL As in this experiment, mercury is found difiblved 
in a liquor containing the nitrous and marine acids, fome chemifts have imagined 
that mercury • ***• loluble inaqua. -regia*' Neveffodpls ;oPthiog appears Ids 

flirt* VrtM •* MM MMMMi^ ! Mm—.mm. t ( - .. 


certain than foat condulion. For it is vciy po&ble that mercury may be kept 
diflolved by a foperabundant quantity of .mariiw acid, wifo which only it is 
really united, and that the , pitfous acid fhould contribute inching : to this 
folution. Befides, if the nitrous and marine adds could* be bock united to the 
fame mercurial parts, why do the white prodpitate and conofive fublimate, 
both made by help of a large quantity of nitrous acid, contain only foe 
marine acid ? The lmalleft veibge of nitrous acideannot be difeovered in them. 

Mr. Pott, in his Differtatioh on Common Salt, mentions another/ad, which 


feems to prove not only, that mercury is foluble in aqua regja,bu£ alfo that 
nnreus acid may. feize upon that metallic matter exdofivelyof foe marine acid. 
Mr. Pott's experiment confiflk in pouring fpirit of eifoeupon cormfive fub- 
hmate, by which h? obferved that fpirit ofialt wasdifengagpdm vapors. 

A modern author draws from this . " * ' 
greater affinity of the marioe acid foan 
by all cheowlls, and even againtt the 
bodies to ' 
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rofive fublimate, we cannot be furprized that nitrous acid, which has great dif- 
folving power upon this metallic matter, and which probably finds it not 
Sufficiently defended by marine acid, fhould exereife upon it p.irt of its aftion ; 
but on the other fide, as nitrous acid fixes mercury a little, and a, the mixture 
undergoes a certain degree of heat, it is fcarcely pofiible but that a certain 
quantity of marine acid fhould dtfengage itfelf. But we may eafily perceive 
that this eflfeft is produced by the concurrence of thd'e two cncumllances, 
rather than by a iuperior affinity of the nitrous acid to the m trine, with 
mercury. For when theft* two cauies ccafe to aft, that is, when the mixture 
becomes cool, and the aftion of the nitrous acid is over, the eorrofive fub- 
liinate is feen to cryflalli2e very quickly even in the nitrous acid, and in as 
large a quantity as before the experiment. 

This is nor fchte only faft which furniflies fpecious objeftions again ft even 
the moft manifelt affinities. But in good pbiloiophy, when a fingle faft is 
found to contradift many others well eftabliftied, it ought to be examined very 
attentively, and in all its circumftanccs, before the tonlequences it feems to 
contain ought to be inferred. We lhall now return to our examination of 
white precipitate. 

This combination < f marine acid with mercury, being expofed to the aftion 
of fire in dole vtflels, is lublimed into a faline mafs, which is confidered by 
1.emery as a fweet mercuiy, by others as a eorrofive fublimate, and, lally, by 
J'ome chemifts as being in an intermediate ftate betwixt eorrofive^ lublimaie 
and fweet mercury. The laft opinion feems to be the moft probable ; for the 
fublimate formed by white precipitate is probably not often charged with a 
fulficient quantity of marine acid to form eorrofive fublimate, af leaft if bv 
that expreffion we underftand mercury fublimed, and united with the greatelfc 
pofiible quantity of marine acid *, and on the other fide, this fublimate from 
white precipitate probably contains too little mercury to conftitute fweet mer- 
mry. But as the marine acid and mercury maybe united in very different 
proportions, according to the ftate in which they are prefented to each other, 
in this refpeft very confiderable differences ought to be found in white pre¬ 
cipitates, according to the methods of preparation. If, for example, mercury be 
precipitated by a large quantity of difengaged marine acid, this mercurial pre¬ 
cipitate will moft probably contain a much larger quantity of acid, than a pre¬ 
cipitate made by adding common fait to the folution of mercury. If this be 
true, we need not be furprized that chemifts fhould difagree ip their opinions 
concerning the degree of eorrofive quality to be attributed to this fublimate from 
white precipitate. 

We have leen above, that the combinations of mercury with acids may be 
decompoied, as all metallic fblutions may, by earths and by alkalis both fixed 
and volatile. They may be dccompofed alfo, and particularly eorrofive fub¬ 
limate may, by feveral metallic fubftanccs, fuch as tin, regulus of antimony, 
and copper. 

Corrofive fublimate, being mixed with tin and fubjefted to diftiilation, may 
bet decompofed. The marine acid is applied to the tin, a part of which it 
carries with it in diftiilation^ and with which it paftes in form of an acid, 
fmoking liquor. This acid is called the Liquor (Smoking), or Smoking 
Spirit of Libavivs j which fee, 

Fff 


Antimony 
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• Antimony or its regulus, being mixed and diddled with corrofive fublimate, 
alfo decompofe its the regulus taking the marine acid from the mefeuty, and’ 
pa0ing with that acid in form of a thick liquor, which congeals by cold, and 
is known by the name of Butter of Antimony. Set that article. 

If veiy clean plates of copper be deeped in a folution of corrolive fublimate, 
the acid of chat hit will attack the copper, and die mercury will be depofited 
upon the furface of the copper, with its metallic luftfe, which always happens 
when one metal is precipitated by another. See Precipitation and Pre¬ 
cipitate., 

As mercury revived is always fluid, and therefore capable of being allayed 
with any metallic matter which it can touch, it amalgamates in the prefent expe¬ 
riment with the furface of the copper, and forms there a beautiful, white, and 
fliining filvering, capable of furprizing peribns ignorant of thefe effeds, and. 
of making them believe that copper is thus changed into filver. But to make 
this experiment fucceed well, we mull add fome marine acid, or fome fal 
ammoniac to the folution of corrofive fublimate. This experiment fucceeds 
equally well with the folution of mercury in fpirit of nitre, but always better 
when the acid is larger in quantity than i« fuflicient to difiblve the mercury. 
The furface of the copper immerfed in thefe liquors becomes in Handy filvered, 
and then it mud be immediately withdrawn, wafhed in clean water, and wiped 
by rubbing it with a dry cloth. 

When corrofive fublimate and the other combinations of mercury with acids 
are decompofecl by proper intermediate fubdances, the mercury is always by 
that operation revived , that is, reduced to a fluid date, and is obtained in 
that date when the operation is made by diftiiiation, by giving a heat fuf- 
ficient to raile it. But when the intermediate fubdance is a compound body, 
fuch as antimony, which contains a principle capable of uniting and fubliming 
with mercury, then the mercury which is difengaged from the corrofive fublimate, 
inflead of being revived, makes part of a new combination, and is fublimed 
in form of cinnabar, if antimony was ufed, from the union it contrails with 
the fulpbur of the antimony. See Butter of Antimony, and Cinnabar. 

Sulphur ails ftrongly on mercury. If thefe two fubdances be triturated 
together, the mercury will be eafily divided j its molecules will be diftributed. 
betwixt thofe of the iulphur, and will adhere to it; the mixture will acquire 
a color more and more brown, or blackifli, which is a certain fign of the divifion 
of the mercury; in a word, the mercury disappears entirely, becaufe it is 
extinguished and incorporated wkh the fulphur. When the fulphur has thus 
abforbed all the mercury which it can receive in this method, the mixture is 
called ci biops mineral , from its black color. 

The fame combination may be made by fufion, that is, by mixing the proper 
quantity of mercury with melted fulphur. Thefe two fubdances unite together, 
as when triturated, and form a black compound, called ethiops wade by fire* . By 
this method the union of the fulphur and of the mercury is mademfch more 
quickly, and fotnewhatmore intimately. SeeEmsops Mineral. 

When mercury and fulphur have been united together only by fufion Or 
trituration, the union is not fuflkiently llrong, nor the proportions fuitable 
ifer making the mod perfe€l and mod intimate combination, railed cimtbar j 

* ' . ‘ 
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for the preparation of which, fublimation is necefiary. By fublimation of the 
ethiops, the mercury and fulphur are railed together, and are more intimately 
combined. But we muft obferve* that in this fublimation a part of the fulphur 
of the ethiops, which is fuperabundaflt to the combination of cinnabar, is ilepa- 
rated i fo that only one part of fulphur remains united in the cinnabar with fix 
parts of mercury. This fuperabundant fulphur is' not entirely feparated by 
one fublimation. TKe fublimation muft then be repeated feverai times, that 
the cinnabar may be entirety free from the fuperabundant fulphur. The lub- 
limate, which is at firft black like ethiops, becomes more and more red, 
as the mercury and fulphur approximate moire and more to their proper pro¬ 
portions ; and laftly, it remains in form of a very weighty, deep* red, ftriated 
mals, when the cinnabar is perfect. i he red color of the cinnabar is To deep, 
becaufe the matter is exceedingly denfe; for when it is finely powdered, it 
acquires a fiery red color, and is then called vermiilhn^ which is ufed in 
painting. , - . 

This combination of mercury with fulphur is found native, and is called 
native cinnabar , to diftinguilh it from that made by art. Native cinnabar is 
mercury mineralifed, or the ore of mercury. 

The connexion of mercury and fulphur is fo ftrong in cinnabar, that the 
principles of this compound are not difunited merely by the action of the fire, 
without burning the fulphur. Thus cinnabar expofed to fire in clofe vefiels 
does only fublime, without any decompofition or alteration. To decompoie, 
therefore, cinnabar, and to feparate the mercury from it, fome intermediate 
fubftance muft be employed, which has greater afitninity than mercury with 
fulphur. Thefe intermediate fubftances are calcareous earths, fixed alkalis, 
iron, copper, lead, filver, and regulus of antimony. If, then, cinnabar be 
mixed with any of thefe fubftances, and be diftilled, the mercury will diiengagc 
itfelf and pafs into vhe receiver, where it will appear in its proper fluid form 
and the fulphur will remain in the retort combined with the intermediate 
fubftance. 

The mercury obtained in thefe operations is laid m be revived from cinnabar. 
It is juftly cotffidered as the pureft, and fitted: for chemical and medicinal 
purpofes^ and even for the arts in forpe cafes where .very pure mercury 
is required. 

The mercuryobtained by the decompofition of cinnabar is not only very 
pure, but the whole quantity which was in the cinnabar is thus obtained, when 
none of it is loft in the operation -, which proves that mercury fullers no altera¬ 
tion from the fulphur. See Cinnabar. 

Mercury, which, from what we have faid at the beginning of this article, is 
to be confidered as a melted metal, alfo adbs as fuch with regard, to .all earthy 
ahd metallic matters; Like other 1 melted metals, it cannot comra<&any union 
with earthy fuJbftahces, not even with metallic earths j but it may be very well 
allayed with alnaoft all metallic, platters in the following order: Gold, filver, 
lead, tin, c<^er, «mc^ regulus of antimony. Iron is not numbered amongft 

indring wkhmercury, becaufe no method'.has yet been 
ly iiaitwi together. ■. 

'abe tailed amalgam^ and' are employed for 
. many important pfifprai; ' The amalgams of gold and filver are employed 
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for gilding and filtering, and for the extraction of thefe two metals from their 
ores i that of filver is employed for preparing the arbar Diana ; that of tin for 
fiivering looking-glafies, for mercurial balls, and for the preparation of the 
fmoking fpirit of Libavius. See all thefe words, and the articles Allay and 1 
Amalgam. 

All fat and oily matters, vegetable or animal^ aCt upon mercury. If mercury, 
be triturated with any greafe, it fuffers an alteration fimilar to that ih the pre¬ 
paration of ethiops by trituration. The parts of the mercury are thereby very, 
much divided, and made to unite with thofe of the greafe The mercury dis¬ 
appears, is perfectly extinguilhed,, and acquires a black and leaden color. This, 
combination of mercury and fat is called mercurial ointment , and is very ufefuL 
in medicine as we fhall afterwards fee. 

The mercury in mercurial ointment muft not be confidered merely as. diftri- 
buted and intermixed with the parts of the fat: on the contrary, there is an.'ad- 
hefion and evxn intimate combination between the integrant parts of thefe two. 
fubftances •, for this fat very quickly becomes rancid, as all oily matters do when 
combined and befides, when mercurial ointment has beCn made a confiderable 
time, all Lhe mercury cannot be fcparated from.it-even by fufion. This faCt has 
been verified by Mr. Beaume. 

Mercuiy, expofedto the vapor of melted lead, or thrown into, boiling linfeed 
oil, lofes its fluidity, and becomes fo folid, that it may be formed into toys and, 
fmall utenfils. Although, properly lpeaking, this is only an apparent fixation, 
of mercury, fince all its fluidity is reftored to it by a little heat •, this experiment 
proves, neverthelefs, that feme principle in thefe fubftances, probably their 
phlogifton, is capable of aCling fenfibly upon mercury. 

Perfons engaged in the difcovery of the art of making gold, or of melio¬ 
rating metals, considering that mercury has the metallic luftre, and a gravity 
approaching to chat of gold, have endeavored much tq fix it ♦» that is, to 
deprive it of its volatility and fluidity, intending always to give it the color of 
gold afterwards by a philofophical tinfture. The falfe fixations of njercury. 
above-mentioned feem to indicate, that if any method by which mercury could 
be fixed were difeovered, which is not very probable, this method muft confift 
in giving it feme principle that it wants. Neverthelefs, all the properties of 
mercury feem to fhew, on the other fade, that its fufibility and volatility depend 
on feme metallic principle united with it foperabundandy; and, coafequently, 
that its fixation ought rather to be effected by depriving it of feme principle,, 
than by a r.y addition. However, we are certain that it muft be. effc&ed by, 
the one or the other, or by both thefe caufes united. '( x X 


( x ) Tire purification if mercury from extra- 
ticous fubftances is important for the pur¬ 
poses of medicine and-of thearts,, andefpe- 
cially for feme nice chemical operations. 
Mercury may be cleanfed from duit, by r 
ftraining it through fhtfmby leather j. from 
greafe, by wafhinjg it with an alkaline lixi¬ 
vium j from any alkaline matter, by vinegar j 
-from lead, or bifaiuth, with which it is fre¬ 
quently adulterated, by diflillation 3. from 


\ , ''a , 

fulphur, by mixiflg.it with quicldimeor with 
filings of iron*.and then drilling the mix¬ 
ture. The beftmethod ©I pacifying mercury 
is by reducing it into ethiops mineral, with 
which twice the quantity of quicklime dr 
of filings of :itofi.,ls'&$»: tftMi " and by 
diftillingi* Its purity 

may be kpewn»by rdMHWfci*** ,jt : 4 m 

not foil clean 3 thft it hasufe 

pettick 
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Mercury is one of the metais which beft: dderves to be well known, not only 
from its great importance to chemiftry and to die arts, but alfo from the power¬ 
ful remedies it furniflies againft diSsafes incurable by other means, particularly 
thofe called venereal difeafes. The medicinal ule of mercury has been known 
only fince the introduction of thole difeafes into Europe. The ancient phy- 
ficians did not ufe it, hut considered it as a poilqn. This opinion feems to nave 
been founded upon fome accidents from mercury ill prepared, or given impro¬ 
perly, or perhaps from the tremblings and difeafes to which artifts who handle 
mercury much are fubjeCfc, However that may be, the Arabian phyficians were 
the firft who ventured to ufe mercury medicinally, and they employed it fuc- 
cefsfully againft the itch, and, other difeafes of the fkin. 

When the venereal difeafe firft appeared in Europe, in the army of Charles 
VIII. at the fiege of Naples, a phylician, called Beranger de Carpi, confidering 
that the new difeafe difeovered itfelf by cutaneous puftules, fimilar to thofe of 
malignant itches, and encouraged by the example of the Arabians, attempted 
the cure by mercury, and fuccecded. Nearly about this time, chemiih and 
alchemifts directed much of their labors towards medicine, and difeovered many 
chemical remedies, the beft of which are preferved, and employed at this time 
withdiiccefs. The famous Paracelfus chiefly diftinguilhed himielf in this way, 

with water, it does not foil the water; that all diftillations of mercury, the addition of 
whenexppfed to fire in an iron fpoon or laddie, filings of iron feems to render the mercury 
it does not crackle j and, laltly, that it is- more fluid and bright ; probably by giving 
perfectly and entirely foluble impure fpirit of phiogifton. 

nitre, without any depofition. The volatility of mercury may be tlhni- 

Mertury may be united with all metallic nijhed by feveral methods; fome of which 
fubjlancev, excepting iron, arfcnic, and the we Ihall mention. 1. Mercury calcined by 
icmi-metal called nickel. See a note'under heat, called the precipitate per ft, fuftams 
the article Iron, -Dr. Lewis obferves, that during fome time a red heat, and by expo- 
in fome cafes mercury abforbs gold and ftlver fare to the heat of a burning glafs is vitri - 
from their folytions in acid and in alkaline liable, a. Dr. Brandt relates a very curious 
liquors. This it may do by precipitating experiment, from which mercury appear;; 
thefe metals, fromits greater affinity to thofe capable of being fo detained and fixed by 
menftruums, and by uniting or amalga- digeftion with gold, that a confiderable part 
mating with the very minute particles thus ofit cannot be feparated from this metal by 
precipitated. the molt intenfe heat. 3, Mercury may be 

The mercury of an amalgam expofed to rendered confidcrably kfs volatile by being- 
heat, ratfes'along with it fome of the amal— combined with vitriolic acid, but efpecially 
gamated metal, even 0/gold, as happens in with the vitriol of ftlver, or the fait formed 
the gilding of metals by amalgamation, by iilver and vitriolic acid. This fait may 
Mere diftilTation, therefore, may not be fuf- be united with a confiderable portion of 
ficient to procure mercury perfectly pure mercury, with Which it forms a concrete 
from metals. By the above-mentioned me- fubftance fufible by fire, but capable of fuf- 
fhod of mixing it with fulphuf lb as to form raining, according to Div Lewis, the greateft 
an ethiops* arid afterwards with quicklime, heat that taw be applied to glafs veffeir,. 
and by diftilling the mercury fromthat mix- without diflipation of the mercury. 4*. 
tore, it may be obtained well purified from Neuman fays, that if mercury fublimate be 
which witt, ifpbiain ehgag«d in the frequently fublimed with fal ammoniac, and 
&fpKur, or rather fiver of .fulpnur, formed each time the fublimed matter mixed with 
ft the hpd qulddhtte. By no nce** therefidttum, the whole become^ at laft fo* 

tnbd'^be fixed in the fire, that it tangot be -any more.* 

fublimed, 

0 lntttlttttte iron. In. 

amt 
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aod treated venereal dtfeafes with aftonifhing fuccefs, by internal remedies, in 
form of pills. Although he has not pubUfhed his remedies, it is believed from 
their effect, that the baits of them was turbitb mineral. Since that time mer¬ 
cury has been ufed in a great variety of forms. 

Crude and fluid mercury taken internally produces no effect in the body j 
beeaufe the adhefion of its integrant parts to each other hinders their divifton, 
and distribution, or folution, without which it cannot have any effect. In its 
crude date, *therefore, it does nothing but load the ftbmach and inteftines. It 
falls downwards by its weight, and goes out of the body along with the feces in 
the fame ftate in which it entered 

Several phyficians have believed that mercury, fwallowed in its etude ftate, 
may be ufeful in the iliac paffion, imagining,' that by its weight it is capable of 
reducing the inteftines to their proper Ikuation. But the cffedls are not fuitablc 
to their expectations. We have even feen this difeafe rendered worfe by 
mercury, from the lhooting pains it occafioned in thefe parts, already pained 
and irritated by fpafms. 'ihe ufe of crude mercury is now abolished in thde 
di leaks. 

But when mercury is much divided, fo that its molecules cannot again unite 
and form iluid mercury, in whatever matin'-*- this divifton may have been made, 
it then produces very ftriking effeCls, and fuch as may be expe&ed from the 
moll powerful remedies. 

Mercury adminiftered in this ftate accelerates the pnlfe, divides and carries 
off the rhickened humors, augments in general all excretions and fecretions, 
but fomc preferably to others, according to circumftances. If it be in a falinc 
ftate, or capable of being eaffty put into one, and be thus introduced into the 
body by the ftomach in fufticient quantity, it aCts as an evacuant, purgative, 
or emetic. Mercurial friCbons and fumigations chiefly cncreafe the lecretion of 
hdiva, and this in proportion to the quantity and number of dofes. Mer¬ 
cury, in every form, if iufficiendy divided, cures difeales; and every preparation 
has its peculiar advantages and difadvantages, which render it more or lefs 
adapted to particular circumftances. We fhail here mention the effefts the 
ordinary preparations of mercury. * 

Mercury precipitated per fe, being much divided, is capable of entering the 
blood-vefiels •, and when given indoles from two to fix grains, properly repeated, 
produces falutary effedls in venereal difeafes. Notwithftanding that it contains no 
j’aline matter, it is frequently purgative and even emetic, and is then lefs difpofed 
to falivate. But we' muft obferve, that this preparation is a mercury exceed¬ 
ingly divided that every body in this ftate, and mercury perhaps more than 
any other, is difpofed to be attacked by every folventi that it meets in the 
primae.vijs feveral ftibftances, even of the faline kind, which are capable of dif- 
iolving it ; and that then it muft produce the effects of a faline mercurial com- 
binarsorr, which effe&s are in general purgative or emetic. Thefe properties of 
the precipitate per fe fhew, that it may be fticcefsfuliy employed in many cafes. 
Nevertheless, this preparation is not much ufed, perhaps beeaufe it is very dear. 

The combination of mercury with a fufticient quantity of vitriolic acid, to 
render it fbluble in water, is very corrofive, and therefore not given internally. 

Turbith mineral taken internally produces nearly the fame efefcs, and in the 
fame dofes as the precipitate per fe, and undoubtedly for the fame rcafon j for 

if 



M E R 


407 

rf it retains a little vitriolic acid, as molt cfiemifts have believed, this finalk 
quantity of acid feems to be fufficient to make it aft as a faline mercurial com¬ 
bination : and if, on the contrary, when it is perfeftly walhed, no acid remains, 
it will be entirely fimilar to the precipitate per fe % and, like this precipitate, 
will be difpofed to receive a faline (late, and to aft in the fame manner. Tur- 
bith mineral has been much commended, and is ttill ufed by feme perfons in 
venereal difeafes. 

All the precipitates of mercury, when feparated from any acid by an alkali, 
and afterwards edulcorated, ought to produce internally the fame eflcfts as the 
precipitate per fe, and as turbith mineral, /uppofing it to be freed from all 
acid by lotions. Thus the great number of fnch mercurial preparations nearly 
equivalent to each other, are but little ufed, which mu ft be attributed to the 
want of attention to their nature and advantages. 

The folution of mercury in the- nitrous acid, and mercurial nitre, are juftly 
ranked amongft corrofives. 

Some perlons, and Lemery amongft others, fay, that they may be taken in¬ 
ternally if they arc'diluted ; an ounce of folution, for example, with 24 ounces 
of water or ptifan. This is called mercurial water,. 

Lemery fays, that from half an ounce to an ounce of this mercurial water may 
be taken in a glafs of ptifan, or broth, and that it vomits gently, and excites 
falivation. Mr. Baron, in his notes on Lemery, juftly exclaims again it the 
tile of that' dangeroiis remedy. Neverthelefs phyiicians of great reputation 
have introduced, and even fuccefsfully, the ufe of corrofive fublimate for the 
cure of venereal difeafes, although this preparation is no lei's corrofive than the 
folution of mercury in nitrous acid. 

A pomatum is made of two ounces of mercury difiblved in a fufficient quan¬ 
tity of nitrous acid, and mixed perfeftly well in a mortar with two pounds 
of hog’s-lard. This.pomacum admirably cures the itch. The folution of mer¬ 
cury afts powerfully upon the hogs lard with which it combines, and to which 
it gives greater folidity, while at the fame time it is itfelf rendered thereby 
mich milder. The pomatum is of a citron color, and is to be lightly rubbed 
upon T the parts attacked by the itch, which by this treatment foon difappears. 
1 his pomatum for the itch comes from the Hotel-Dieu at Paris, where it h 
given to convaleicents, by which they arq quickly cured of the itch, which 
they all catch by remaining; fome time in the hofpical. The receipt of this 
pomatum is alfo found in the laft edition of the Difpenfatory at Paris. 

Red precipitate is not ufed internally, but is employed externally as a de¬ 
tergent and cicatrifing efeharotie, in the treatment of venereal ulcers. 

All the combinations of mercury with marine acid are ufed. Of thefe the 
corrofive fublimate has been the leaft ufed, in France at leaft. The terrible 
accidents and deaths occafioned by final] dofes of this preparation have con¬ 
fined ita ufe to external application, as an efeharotie •, and even then it is 
generally rendered milder, or rather decompofed by mixture with quicklime. 
But feme years ago Van iSwieten, a difciple of Boerbaave, and principal phy- 
fician to the Emprefs-Queen, introduced the internal ufe of corrofive fublimate 
for the venereal difeafe. This great phyfician diflblved twelve grains of fub- 
limaceirt two pounds of malt fpirits, and gave this folution by ipoonfuk, di- 
luted copiouflywithemoHicnt liquors. 

A nr cat. 



M E H 



A grc.it number of trials made by Van Swieten and many others of the pro- 
feffion have proved, beyond any pofiibility of doubt, that corrofive fublimate, 
adminiftered in this manner, is a powerful anti-venereal, capable of curing in¬ 
veterate poxes, which have refitted the other ordinary preparations of mercury- 
We know befides, that the internal ufe of corrofive fublimate has been long 
ellablifhed amongft the Tartars and amongft the Ruffians, whole unreftrained 
manner of living with all forts of women expofes them to a continual accumu¬ 
lation of venereal difeafes. 

But notwithftanding theft: powerful motives to confide in this remedy, many 
•excellent phyficians are {till deterred from the ufe of it. They obferve, that 
the ufe of corrofive fublimate feems only to agree with cold climates, and they 
Believe that it always has difagreeable coniequences in fuch as are hot or tem¬ 
perate. They think that a number of compleat cures, without any feeming 
inconveniencies, do not juftify the uft of a fubftance which is lo corrofive, 
that very bad confequences may be apprehended from it, when it has been 
once introduced into the body. 

Opinions therefore* are ftill divided upon the internal ufe of corrofive fub¬ 
limate. Time and experience mutt: decide concerning them. But this b cer¬ 
tain, that a iemedy of this kind cannot be adminiftered with too inu- h caution, 
prudence, and di (cerumen t •, that every one ought not to pretend to meddle 
with it j and that this, and molt other very active fubllances. art kinds of 
poifons, and only become powerful remedies in the hands of ab-e phyficians. 

If it were once eftablifhed, that corrofive fublimate given internally cures 
venereal difeafes radically, and without troublelbme consequences, vve fliould 
think it certain, that the faline combinations of mercury with the other acids 
may be employed- as fafely for the fame purpoles ; that is, the vitriolic and 
nitrous mercurial files j for thefe falts are not more, perhaps lels, cauftic 
than corrofive fublimate: and befides, the vitriolic and nitrous acids being more 
difpoled to unite with oily matters than the marine acid, they are therefore 
more fufceptible of being rendered milder within the body than the r crofive 
fublimate, which ought therefore to be confidered as the molt dangerous of 
all that are ul'ed in medicine. 

Sweet mercury , not being corrofive, may certainly be ufed internally, and 
h s been lb a long time. But notwithftanding the great quantity of mercury 
with which the marine acid in this compound is charged, it ftill retains fenfibly 
a faline quality, and is purgative, when taken from four grains to 15 or 18. 
It is ufed in rhe treatment of venereal difeafes, particularly when it is intended 
to purge. Bot it is not ufual to attempt the cure of a true pox by this remedy 
only. The mercurial panacea , which is only apparently faline, a£te, when 
taken internally, fimply as mercury deprived of its fluidity, but too little 
divided to acquire a faline quality in the alimentary canal : accordingly it does 
not generally purge, but rather falivate, when given in a large enough quan¬ 
tity. The dole of it is from ten grains to twenty-four or thirty. It is to be 
re; eattd as occafion requires/and at proper intervals* Several perfons of the 
profcfiion cure the pox by this remedy only. 

White precipitate , however it be made, is much more faline than Tweet mer¬ 
cury. Accordingly it excites vomiting, and muft be given more cautioufly" 
and in lefs quantity ; but it is little ufed. Neverthelefs, if the propriety 
of ufing corrofive fublimate were eftablifhed, this precipitate may alfo be 
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advantageoufly employed with proper management. It would probably pro¬ 
duce the fame eflfedls in a larger dole. 

No fenfible effect is produced by the combinations of mercury with fulphtir, 
whether etbiops or cinnabar^ taken internally, and in large doles. Some phy- 
ficians therefore reject thefe mercurial preparations as ufe Id > a:id inaftive. This 
is certain, that mercury united with fulphur has no fdine quality, and is very 
little adled upon by menftruums, bcr.tule it. is defended by the ! uphur, nearly 
as the regulus of antimony is in antimony. Cinnabar is uSoi iv \ e: \ holds in 
venereal difeafes, and fuccefsfully on certain occaiions, and then ir is decom- 
pofed by burning. The body of tiie patient is ex poled to the vapors of 
mercury, which are difengaged by this burning. '1 hefe mercurial vapors m- 
finuate themfelves through the pores of the Ikin, excite fJivaiiou, and core 
the vencreJ dileafe. This is called the method by fumigation. 

We know yet very little the effects which arc produced by combinations 
of mercury with vegetable acids, if it be true that Key let’s pills have for h cu¬ 
bs fi , the acetous mercurial fait, as is very probable. We may nevertheless 
iuppo that mercury adminillered in this form might produce good effects 

JLalOy, of «tli the preparations of mercury, the molt generally employed is 
cert only *.ua. called mercurial ointment. It is, as we mentioned above, me- 
curv xtit.guilf- J by trituration with far. The only method of tiling this oinr- 
inei is by rnl! iry it on the body of the patient, and repeating this fried ion at 
proper ir-terveb cd in proper doles, till a fufricient quantity of mercury has 
been inert' Kced to tfleet \ cure. This is called the method of friffun. 

Tbis method is more prevalent than the others. It is recommended by the 
bell p!t\ lichens, and particularly by the learned Aftruc. The chh'f motives 
for this ptef.-rence arc, that mercury introduced by this method has no cor- 
rollvc quality, and that as much of it as is necefiary lor the cure may be thus 
introduced without inconvenience. 

Me r '-ury amni mitered by fridtion or by fumigation produces no purgative 
or emetic effect, becaule it does not enter into the body by digeftion, but is 
immediate!) introduced into tiie lymphatic and blood veffels. There it cir¬ 
culates, and penetrates into their rnoft remote recedes. When fufficient dofes 
of it are given, ir produces almoft always a falivation more or lefs ftrong, makes 
the fymptorns dUappear, and fubdues at length the venereal poilbn, 

Tim is all that we know concerning the efledh produced by mercury. The 
nature cf this poilbn, and the precife manner of the adlion of the mercury, 
arc Hill unknown Many phyficians believe, that, as mercury is capable of a 
divifioninto very minute but weighty globules, thefe globules adt mechanically 
by their number and by rheir weight upon the lymph, which they fuppoled 
to be thickened and coagulated by the venereal poifon, and which by this 
adtion of the mercury was attenuated, divided, and reftored to its ordinary 
ftate. But this opinion, although one of the molt fpecious that has appeared 
upon the fubjedt, is neverthelefs far from the truth for if this opinion were 
juft, mercury could only, while it was fluid and in its proper flate, cure the 
vynereal difeale. But experience has proved inconteftabiy, that mercury in a 
faline ftate, iuch as it is in corrofive fubliraate, and confequently deprived 
of all the properties of ordinary mercury, cures the pox effedhially, and par¬ 
ticularly in a dofe infinitely lefs than when it is adminiftered by fridtion or 
fumigation. 
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Hitherto it Teems to have been believed, that mercury in the mercurial oint¬ 
ment is only divided, difperfecl, and interpofed betwixt the parts of the far, 
without being truly dilTolved and combined ; and this undoubtedly has given 
caufe to the above-mentioned opnion. We are nevcrthelefs certain, that much 
of the mercury contained in the ointment is really combined either with the 
acid, or with the whole fubftance of the fat. T*his being eftablilhed, may we 
not conclude, that mercury cannot cure the venereal difeafe but when it is 
really dilTolved, and deprived of its properties of fluid mercury; that only 
the portion of mercury in the ointment, which is thus combined, affects the 
cure, and that the other portion of the mercury which remains in its natural 
ftate in the ointment (for much of the mercury is in this ftate) pafles into 
the body without producing any effed; for which reafon the mercurial iklts 
cure in much lels doles than the mercurial ointment; that, laftly, if the portion, 
of mercury introduced into the body in its proper Hate by fridion or fumi¬ 
gation contributes to the cure, the reafon of it is, that the mod divided part 
of this mercury unites within the body with feme greafy or other fubftance with 
which it is capable of combining ? 

If this be true, ought we not to fearch for fome new combination of mer¬ 
cury, which fliall be at the lame time very foluble and free from caufticity ? 
Such a remedy would certainly be very precious. For although, the mercury 
of the mercurial ointment is not cauftic, and although the method by friction, 
is undoubtedly the moft advantageous and certain, it is not however free 
from inconveniencies. It frequently expoles to dangerous falivations, accom¬ 
panied with very troublefotne accidents; and if to avoid them, the quantity 
of ointment be diminilhed, and the intervals of the feveral fridions lengthened, 
by which indeed thefe accidents are avoided, the cure then is not only of a 
tedious lengtlwbut is alfo fometimes imperfed, or lefs certain. 

But have w'efeafon to flatter ourfelv.es with the hopes of finding fuch a prepa¬ 
ration of mercury ? If we confider that mercury has been tried in a great variety 
of methods, and by very able chemifts, and that, notwithftanding, no preparation 
has yet been found free from inconveniencies, we Ihall be apt to deipair of 
fucccfs in this inquiry. But on the other fide, if we reded on the nature and 
properties of mercury; if we confider that this fingular fubftance, as we have 
feen in the prefent article, is perhaps one of thole which may be combined 
in the greateft variety of manners*, that it is aded upon by almoft every folvent; 
we may ftill have hopes of finding a mercurial preparation, not only much, 
fuperior to thofe hitherto known, but which, perhaps iball be attended with no 
inconvenience. 

The ufe of mercury is not confined to the venereal difeafe. We have already 
fee*"' , that its antivenereal quality was difeoyered from its property ofjpuring the 
itch, even the moft malignant; and, in fad, it does cure much more readily 
and efficacioufly than any other remedy, not only the feveral kinds of the itch, 
but alfo many other cutaneous difeafes more or lefs Similar to the itch, and 
which are very various. 

Another medicinal quality of mercury is, that of deftroying the ^orms and 
infeds of all kinds which are apt to ihfefl; the human body, either internally 
or externally. In the cure of thefe two latter kinds of difeaies, the fame pre¬ 
parations of mercury, but finaller quantifies, are employed as for the venereal 
difeafe. 

Laftly, 
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Laftly, fome obfervations made lately by able phyficians Teem to give hopes, 
that by mercury another fcourge more terrible, but fortunately Ids frequent, 
than thole difeafes above-mentioned, namely, the madnd's occafion^d by the 
bite of a mad dog, may be cured. But this effect of mercury is not luflk :ently 
eftablifhed, and requires to be confirmed by many new obfervations, which 
would require a confiderable time, fince happily the occufions of trying them 
are not very frequent. 

Phyficians, ftruck with the furprizing fuccefs of mercury in certain very 
obftinate and otherwife incurable difeafes, were induced to try it in moil of 
the other difeafes which were incurable by'the ordinary remedies* and par¬ 
ticularly in thofe which were attributed, as well as the venereal difeafr, to a 
.thicknefs or coagulation of lymph, liich as the fcrophula, cancers, fehirrlms, 
and others of this kind. But mercury was not found to have any good dlefl 
in thefe difeafes ; and lome difeafes, fuch as the fcurvy, the fymptoms of which 
are lb like thofe of the pox that they cannot cafily be diltinguiilied, were not 
only not diminilhed, but aggravated by mercury. 

We may llrll however hope, that lb powerful a remedy may be employed 
fuccefsfully in other difeafes Perhaps for this purpofe only fome new method 
of preparing it is wanting. But even at prefent, it is one of our mod valuable 
remedies. 

CCCCXLV. MERCURY (ANIMATED). This is mercury 
purified by alchemical procefies, for the preparation of the philofopher’s done. 

CCCCXLVI. MERCURY (S W E E T). Sweet mercury, called 
.alfo aquila alba y is corrofive fublimate combined by further operations with all 
the mercury which it can receive, and afterwards fublimed thrice. 

To make fweet mercury, corrofive fublimate is to be triturated carefully 
in a glafs mortar with fluid mercury, which is to be added gradually as it d’f- 
appears. This is to be continued till the corrofive fublimate is faturated and 
will receive no more mercury, which is known by the globules not difappear- 
ing by trituration. Lemery fays, that corrofive fublimate can only receive 
-about three quarters of its weight of lrefii mercury ; nevertheless a larger quan¬ 
tity, a half, may without inconvenience be added, becaufe thereby the cor¬ 
rofive fublimate will be more perf'eftly edulcorated, and the fuperabundant 
jmercury will be cafily difengaged * as we fhall loon lee. 

The corrofive fublimate receives from the mercury with which it is triturated 
ji blackilh-grey color, which color mercury always acquires when it is much 
divided, and ftill retains its metallic Hate. This grey matter is to be put into 
one or more matrafies with fhort necks, or rather into the veffcls called me¬ 
dical phials, fo that two-thirds of the containing veficl fhall be empty for the 
fake of the lublimation. 

Thefe matrafies are to be placed in a land-bath, and funk in fand to the height 
of the contained matter. The fire is then to be gradually augmented till we 
fee that the fublimation begins. It is then to be kept in this ftate till it. be 
all fublimed, and attached to the top of the vefiel, excepting a fmall portion 
of fixed matter which remains at the bottom. When the matraffes are cold, 
they ate to be carefully broken. The white compact fublimate is to be fepa rated 
from lame left white and denfe adhering to the neck of the veficl, to be again 
powdered, and fublimed a fecond and a third time in the fame manner, always 
caking care to feparate each time the compact white mafs from that part which 
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has lofs of thi 11 * qualities. The fweet mercury is then in its mo ft perfect flatey 
a white, heavy, lemitranfparcnt mals, imoothas glais iu its convex part, where* 
it adhered to the vefiel. 

in thefe operations no mortars mull be employed, upon which the acid or 
the mercury of the corrofive lublimate can adt: therefore neither marble nor 
metal mortars are proper, but thole made.of glafs. { 

. Although the crude mercury which is triturated with the corrofive fublifnate 
is joined to it iuperabundantiy, and contracts with it a certain degree of union, 
this union is not nearly fo intimate as it may be, and as it is after the perfect 
dulcilicatiorv of the corrofive lublimate ; for if we take internally corrofive fub- 
limatr impregnated by trituration alone, with all the crude mercury which it can 
perfectly extmguHh, it would produce nevertlieleis very violent corrofive effects. 
i!y lublimation then the new mercury is completely combined with the acid 
ot corrofive lublimate, which is thus rendered milder. The external mark 
of this intimate combination is the change of color from an opake grey, which 
the matter had before lublimation, to a tranfparent white, which it afterwards 
acquires. This»opake grey color proceeds, as wc faid, from the mercury pre- 
lerving its metallic ftate, which it does betaufe it is not intimately r enough 
combined with the acid ; and the white, tranfparent, faline appearance is a cer¬ 
tain fignof this intimate combination. 

One or two fublimations are not fufficient to change entirely the corrofive 
lublimate into fweet mercury; experience (hews that three fublimations are 
neceflary. The mercurial lublimate may then be taken internally without 
clanger. It is no longer corrofive, nor retains any more of its faline property 
than is fufficient to render it purgative in a dole from four or five to twenty- 
four or thirty grains : and if fweet mercury be fublimed eight or nine times,, 
or perhaps Ids, it lofes its purgative quality, and is then called Me Fs.curial 
Panacea. See Panacea. 

The matter which adheres to the neck of the retort, particularly in the full, 
fublimations, is an imperfeft combination of crude mercury with corrofive 
lublimate, and muft therefore be feparated from the reft of the mafs. When 
the quantity of crude mercury triturated with corrofive fublimate is more than 
can be united with it into fweet mercury, the fuperabundant mercury remains in 
its metallic ftate, and gives a grey or blackifh color to the fiveet mercury. This 
fuperabundant mercury may be difengaged by fubliming in a retort, as Stahl 
propoles, and as Mr. Baron remarks in his Notes on Lemery. 

The fixed matter which remains at the bottom of the matrafs is quite 
extraneous to the mercurial fublimate. It is a portion of earthy fubftances 
proceeding from the falts employed in the preparation of corrofive fublimate, 
and whr h this fublimate had carried along with it in fublimation. For, in 
gene;,.', volatile bodies are capable of carrying along with them a part of the 
fixed bodies with which they happen to be mixed, particularly when they are 
expo fed to a ftronger heat than is necelTary for their fublimation. For this 
purpofe no union betwixt the fixed and the volatile bodies is neceflary. This 
is done by a purely mechanical impulfion of the volatile parts againft the parts 
of the fixed body. Hence the heavieft volatile bodies muft produce this effect 
more ferfibly than thofe which are lighter. Accordingly* the lublimates of mer¬ 
cury, which are certainly the heavieft of all volatile bodies,.-produce this effect 
furptizingly. For in the operation for fweet mercury, fometimes. fragments 
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of the matraiTes in which the fublimation had been made, and which adhere 
to the matter which is again to be iublimed, are railed along with the mercurial 
fublimate. Mr. Beaume has frequently found large fragments of glafs in the 
middle of mafies of the fublimares, which had been made in great works, where 
the lame care and attention are noc given as in the fmall operations of chemical 
laboratories. 

Lemery remarks, that fweet mercury acquires a yellowilh color when it is 
triturated. This color proceeds from the quantity of mercury being confider- 
able with refpedt to the acid ; for that is the ordinary color of mercury v/hen it 
is much divided, and has not its metallic luftre, as we fee from the example of 
the precipitate per fe, of turbith mineral, and other preparations of mercury 
which are in this Hate. See Mercury, and Sublimate (Corrosive). 

CCCCXLVII. MERCURY of PHILOSOPHERS. Akhe- 
mifts have given the name of mercury to many other things befides the metallic 
fubflance generally fo.called. This latter they call ordinary mercury, and value 
it little. We cannot precifely fay what they meant by their mercury, from the 
obfeurity of their writings, and all'o from their different deicriptions of the matter. 
No term is more frequently ufed by them than this. Jn every page of their 
writings we find the words mercury, mercurification, &c. Probably they had 
not all the fame idea annexed to the term philosophical mercury. The molt pro¬ 
bable opinion upon this fubjeft is, that this mercury is the metallic principle 
which Beecher has called mercurial earth. See Earth (Mercurial), ami the 
following article. 

CCCCXLV 1 II. MERCURIFICATION. Mercurification it 
an alchemical. operation, by which metals are laid to be reduced into a 
fluid, heavy, opake, and fhining liquor, like ordinary mercury ; or by which 
the mercurial principle may be extracted from metals, and obtained in the form 
of quickulver. But; thefe mercurified metals, or their naercuiial principle 
rendeted fenfible, are a kind of philofophical mercury, which, although they 
refcruble ordinary, mercury, are neverthelefs laid, by ptrfons exerciled in Inch 
ftudies, to differ from it confiderably, by having a greater ipecific gravity, by- 
more effectually penetrating and culiblving metals, by a ftronger adhefion 10 
thel'e, and by a lefs volatility. 

We may find in the books of many authors, who, though not ale hem ill-., 
give more or lefs attention to thel'e fubjedts, a great number of ptoafics for 
mercurification, or for obtaining the mercury of metals; molt of which are very 
long, laborious,, confufed, and confcquently fubject to fail. The detail of the If 
proceffes would be too long. An account of the principal of thefe operatic?/:*', 
may be feen in Junker's Confpettus Chemix. We lhall only mention lonte of 
the eafidl mercurifications, extracted from the moll modern authors, as IValic, ins 
and 'Teichmeyert . 

If cinnabar of antimony made with corrofive fublimate be dillilled, we fhali 
obtain, by reviving the mercury, a larger quantity of mercury than was ori¬ 
ginally in the corrofive fublhnaie* 

If a corrofive fublimate be prepared with fpirit of fait and fluid mercury, and 
if calx or filings offilver be leveral times lubluned together with this eurrohye 
fublimate,.,,a part of the filver will be changed into mercury. 

Very fine filings of Iron, expofed during a year to the .am, and afterwards well 
triturated in a mortar, and cleanfed from duff and extraneous matter, then 
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«*xpofed during another year totbe air, and, daftly, diftilled in a retort, fur- 
niihes a hard matter which attaches itfelf to the neck of the retort, ahd with 
this matter a little mercury. ‘Teichmeyert. 

If calx of copper be mixed with fal ammoniac, and this mixture expofed 
during a certain time to air, and diftilled with foap, mercury will be obtained. 

If luna cornea or plumbum corneum be mixed with an equal weight of 
very concentrated fpirit of fait, digefted together diiring three or four weeks, 
then an equal quantity of black flux and Venice foap added to it, and the 
whole matter diftilled in a glafs retort, fome mercufy will pafs into the 
receiver. 

Thefe experiments are important and eafily made, but have not been repeated 
by modern, chemifts *, for which we fee no other reafon than the fmall hopes of 
their fucceeding. If they fhould fucceed, they would afeertain the existence of 
a mercurial principle in metals, and would fo much more confirm the theory of 
Beecher, as all the experiments above-mentioned are made with the marine 
acid, which that chemift fuppofes to contain the mercurial earth. The con- 
clufion deducible from thefe experiments would be, that, by introducing a 
fuperabundant quantity of mercurial earth into metals, a true mercury might 
be obtained from tliem. See Metals. 

Many other procefles for mercurification may be feen in authors who have 
treated of this matter, particularly in Junker’s book above quoted, in which 
marine acid is not employed, but other faline matters, or fublimarion through 
the burning fuel, with concourfe of free air, in Geber’s manner. In this 
latter cafe, we mnft look for the mercurial fubftance in the metallic fumes and 
flowers \ and if any luch fubftance be obtained, it muft: evidently* proceed from 
the decomp:jfition of the metallic matter employed. ' 

Mr. Grofie lays, in the Memoirs of the Academy, that he obtained mercury 
front lead by an eafier and Ampler procefs than thofe above-mentioned. This 
confifts in faturating perfectly lonie good nitrous acid v/ith lead, which may be 
done effectually by employing more lead than the add can difiblve ; and from 
this folution, according to Mr. Grolfe, a grey powder is precipitated, in which 
mercury is dilcovered. This experiment being Ihort, Meflrs. Macquer and 
Beaumi repeated it with due attention in their Courfe of Chemiftry; but they 
did not find the grey mercurial powder mentioned by Mr. Grofie. As the 
exa&neis and veracity of tha|^able chemift are well known, we muft believe 
that the lead which he emfpwfed contained fome extraneous mercury, which 
might eafily happen in a laboratory. The fame thing has poffibly happened in 
other experiments of mercurification •, and this proves how circumfpeft wc 
ought to be in drawing conclufions. 

CO CXLIX. METALS and METALLISATION. 
Unde ’ the general name metal, we comprehend here not only the metals pro¬ 
perly ft> called, but alfo the femimetals, or all matters which have the eflential 
metallic properties, which Wfc ftiall here recount. Thus the'word metal and 
metallic jubjtame will be fynonimous in this article. . . 

Metallic fubftances form a clafs of bodies not very numerous, of very great 
importance in chemiftry, medicine, arts, and the ordinary aflrairs.df life. Thefe 
fubftances have very peculiar properties, by which they differ frdm all other 
bodies. ' 


The 



The natural bodies from which metals differ the Ieaff arc earthy and pyritous 
matters, on account of their folidity and denftty. Metals and ftones are, never- 
thelcis, very different, the heavieft ftones which are unmetallic being much 
lighter than the lighted: metals. A cubic foot of marble weighs 252 pounds; 
and an equal bulk of tin, the lighteft of metals, weighs 51 6 pounds. The 
difference is much greater when the weight of fuch a ftone is compared with 
that of gold, a cubic foot of which is 1326 pounds. 

Opacity is another quality which metals pofiefs eminently ■, the opacity of 
metals being much greater tlian the opacity of any unmetallic fubftancc. 

This great opacity of metals is a conference of their denfity, and thefe two 
properties produce a third, peculiar aifo to metals, namely, a capacity of refled- 
ing infinitely more light than any other body : hence metals whofe furfaces are 
polifhed, form mirrors reprefenting the images of bodies, more clearly than any 
other matter. Thus looking-glafies produce their reflexion merely by the 
filvering, which is a covering of metal upon their furfaces. To this rcfie&ive 
property metals owe their peculiar lultre, called the metallic luftre. 

Although the* feveral metallic fubftances differ confidcrably in hardnefs and 
fufibility, we may fay in general, that they are lcfs hard and leis fufible than, 
pure earths. 

Metals cannot unite with any earthy fubftarice, not even with their own 
earths, when thefe are deprived of their metallic ftate: hence when they are 
melted, they naturally run into globes, as much as the ablolute gravity of their 
mafs, and their prefllire upon the containing vefiels, will allow. Accordingly, 
the furface of a tnetal in fufion is always convex. A metal in that flate always 
endeavors to acquire a fpherical form, which it does more perfectly as the mafs 
is lefs. This effedfc is very fenfible in quickfilver, which is nothing but a metal 
habitually fluid or fufed. A mafs of feveral pounds of mercury, contained in a 
fhallow, wide-mputhpd veflel, is fo fpread out, that its upper furface is almoft 
flat, and the convexity is not very fenfible but at its circumference: on tin: 
contrary, if we put very fmall malfes of mercury into the fame veflel, as, ibi 
inftance, mafles weighing a grain each, they become fo round as to feem perfect 
globes. This effted is partly occafioned by the inaptitude of metals to unite 
with the vefiels containing them when in fufion; by which quality the whole 
affinity which fubfifts betwixt the integrant parts of thefe metals is capable of 
afling; and partly alfo by this affinity, which difpofes the integrant parts to 
come as near to each other-as they can, and confequently to form a fphere. 

This property is not peculiar to melted metals, but ro all .fluids, when con¬ 
tiguous to bodies folid or fluid, with which they have no tendency to unite. 
Thus, for inftance, mafles of water upon oily bodies, or oily mafles upon bodies 
moifteped with water, aflume always a form fo much nearer to the fphencal as 
they are. finaller. .Even a. large drop of oil poured upon a watery liquor, fo 
that it fhall be furrounded with this liquor, becomes a perfedt fphere. 

All rpetals are in general fqluble by all acids but often thefe folutions 
require .particular treatment and ctrcumiktnces, which are mentioned under the 
articles-of tfiefcyeral metals.. With acids, they form neutral falts with .metallic 
bales* The$e falwhaye all more or lefs caufticity, which, proceeds from the 
little intimaqy of unioq,berwixt the acid and metal, and from the great weigfr 
of the letter fubftApce. The.affinity of metals is lefs than of abforbent earii.s. 
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r.nd Aik-iiine iuhs to acids j and therefore any metal may be (eparated from any 
acid b/V iiieie earthy and faline alkalis. 

Alkaline Salts are capable of acting upon all metallic fubftances, and of keep¬ 
ing them diffblved by proper management. 

Metals may in general be united with fulphur and liver of fulphur. With 
Sulphur they form compounds refcmbling the peculiar fubftance of ores, which 
are generally nothing die than natural combinations of fulphur and metal. 
Metals have lefs affinity with fulphur than with acids j,hence fulphur may be 
i'eparated from them by acids. Some exceptions from thefe general rules, con¬ 
cerning the affinity of metals to fulphur and liver of fulphur, and concerning 
their ieparation from fulphur by acids, may be feen under the articles of the 
Several metals. But thefe exceptions do probably take place, only becaule we 
have not yet found the method of furmounting fonie obftacles which occur in 
the ordinary methods of treating certain metals. 

All metals may in general be united with each other, with which they form 
different allays which have peculiar properties ; but this rule alfo is not without 
borne exceptions. See Allay and Amalgam. 

Metals have ftrong affiniry with the inflammable principle, and are capable 
of receiving it fuperabundantly. 

Laftly, oily Jubilances fcem to be capable of acting upon all metals. Some 
metals are cafily and copioufly diflblved by oils, and perhaps they might all be 
found to be entirely foluble in oils, if the methods known in chemiftry were 
tried for the accompli foment of thele folutions. 

The properties above-mentioned agree in general to all metallic fubftances: 
but, befides the properties peculiar to each metal, fome properties are common 
ro a certain number of‘them ; and hence they have been divided into feveral 
daffes. 

Thole metallic matters which, when (truck by a hammer, or ftrongly com- 
prefied, are extended, lengthened, and flattened, without being broken, (which 
property is called dnblility or malleability ) and which alfo remain fixed in the 
moil violent and long continued fire, without diminution of weight, or other 
ienlible alteration, are called perfect metals. Thefe perfect metals are three,$ 
gold, 'fiver , platina. 

The metallic matters which are dueff ile and fixed in the fire, to a certain 
degree, but which are deftroyed by the continued action of fire, that is, changed 
into an earth deprived of all the charatteriftic properties of metals, are called 
imperfeSf metals. Of this kind are four *, copper , iron , tin, lead. 

The meti.Iiic fubflanccs which, as well as the imperfect metals, lofe their 
metallic properties by expofure to fire, but which alio have no du&ility nor 
fixity, are diftinguiflied from the others by the name of femi-metals . Of this 
clal's five* regains of antimony , bifmuth , zinc, regulus of cobalt , and regains 

of arf itc. 

1 uftly, mercury, which has all the general properties of metals, makes a 
clals ieparate from the others * becaufe in purity and gravity it is fimilar to the 
perfect metals, and in volatility to the femi-metals. Its fufibility alfo fa far 
(urpaffes that of any other metallic matter, that it is fufficient to diftinguifo it 
from all, and to give it a diftinft clafs. We have enumerated, therefore, in 
all, thirteen metallic fubftances, two of which only were unknown to the an¬ 
cients 
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dents, namely, platina and regulus of cobalt. We have reafon to wonder that 
thefe two metallic bodies, and particularly platina, which is a perfect metal, 
fhould have remained unknown till lately. 

This may give us caufe to hope, that if natural hiftory and chemiftry be care¬ 
fully cultivated, as they have been fince the renovation of the fciences, we 
may ftill make efiential difcoveries in this way.. Mr. Cronftedt has given, in 
the Swediih Memoirs, a dcfcription of a metallic matter, which, as he fays, 
appears to be a new iemimetal diftinCt from the others. In that cafe, this 
would be the fourteenth metallic matter known, and the third lately difcovered : 
but as, fince the Memoir of Mr. Cronftedt, this new femimetal has not been 
examined by chemifts, it is yet but little known; and therefore further expe¬ 
riments leem requiftte to decide whether it ought to be admitted as a new 
femimetal. (y) 

As chemifts can only know compound bodies by being capable of feparating 
the principles of fuch bodies, and even of re-uniting their principles lb as to 
reproduce fuch compounds as they were originally; and as hitherto they have 
not been able to accomplilh any fuch decompofition upon the perfect metals *, 
hence, if all the other metallic fubftances were equally inalterable, we fhould 
be very for from having certain notions concerning metals in general: but 
if we except gold, filver, and platina, all the other metallic matters are fuf- 
ceptible of decompofition and of recompofition, at leaft to a certain degree-, 
and the experiments of this kind made by chemifts, and chiefly by the modern 
chemifts, have thrown much light on this* important fubjeCt. 

We may obferve, that even if we had not been able to decompofe any 
metallic fubftance, we might ftill, by reflecting on the efiential properties of 
metals, difeover fufficiently well the nature of their principles. 

The folidity, the confidence, and especially the gravity which they pofiefs in 
a degree fo fuperior to all other bodies, would not have allowed us to doubt 
that the earthy element, of which thefe are the charaCteriftical properties, enters 
largely into their compofition, and makes their bafisT 

The facility with which they combine with aknoft all inflammable matters, 
and with all thole which have great affinity with phlogifton, fuch as acids 
joined to their incapacity of being allayed with meagre matters that are purely 
earthy or purely watery, which have no difpofition to unite with phlogifton 
would alfo have furniflied very ftrong motives to believe, th&C the infiammable 
principle enters largely into the compofition of metals; *■ 

We muft acknowledge, however, that theft con fide rations Would only have 
furnifhed concerning the exiftence of the inflammable principle in metals, but a 
fimple probability, very far from the compleat proof we now have : but the 
combuftibility of all metals capable of decompofition by this method, and of it 
iubfitquent reduction with all their properties, by the rejunCUon of the inflam- 
mabla principle, fumifhes the cleared and the moft farisfaftory demonftration 
that we have in chemiftry. We fhall now mention what is known upon this 
fubjeC^ and the conli'quences neceffarily refulting. 

1 ^ ^ , * ' A’ 1 ' 11 ' i * ^ 

(yb& KicKtL. jptetends that he has difcovered a new metallic fubffooce 

contfiBM i^'^low mwsi*mThis Ke fays was of a blackifli-crey color* hut when mixed 
with gpld heightened the fa fixe, without deftroying the mallcabity of that metal, though 
itfelf is brittle. ' ’.U"* 
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The deftrudible metals prefent exactly the fame phenomena as all others 
bodies containing the inflammable principle do, in the ftate of combuftion. 
When expoled to fire, without accefs of air, that is, in clofe vefiels, they* 
become red-hot, melt, or fublime, according to their nature: but they receive 
no alteration in their eompofition from fire applied in this manner, and they arc- 
afterwards found to be exadly in the fame ftate as. before. In this refped,, 
they refcmble'perfcdly all bodies which contain no.odherinflammable matter than- 
pure phlogifton. , 

But when imperfed metals are expofed to fire, with accefs of air, as, for 
initance, under a muffle in a furnace which is made very hot, then they burn 
more or kfs fenfibly, as their inflammable principle is more or lefs abundant, on 
more or lefs combined. Some of them, as iron and zinc, burn with a very* 
lively and brilliant flame; but this flame is of the fame nature as that of char¬ 
coal, of fulphur, of all bodies, the combuftibie principle of which is pure 
phlogifton, and is not in an oily ftate,. that is, furniflies no foot capable of; 
blackening. 

Alfo the imperfed metals detonate with nitre, when, all- the circumftances 
which that detonation requires are united. See Detonation 'of N<iTre. Their 
phlogifton is confumed by this method much more quickly and compleatly than, 
by ordinary calcination or combuftion. 'I heir flame is alfo much more lively 
and brilliant; and fome of them, as iron and zinc, are ufed in compofitions for,. 
fireworks, from their very vivid and beautiful flame. 

Nitre is alkalifed by thefe metallic detonations exadly in the fame manner as*, 
in its detonation by coals. 

Daftly, imperfed metals being treated with acids which have an affinity with* 
phlogifton, that is, with the vitriolic and nitrous acids, are deprived alfo by ( , 
thefe acids of a more or kfs conliderable part of their inflammable principle: 
.They give afulphureous quality to vitriolic acid, and arc.even capable of fumifh- 
mg fulphur with that acid. 

Although the experiments now mentioned were the only proofs of the. 
exiftence of an inflammable principle in metallic fubftanees, thefe would be 
fufficient to eftablilh it inconteftibly. But we fhall fee, when-we continue to. 
examine the phenomena attending the decompofmon of metals, that thefe are 
not the only proofs,^ 

If the inflammable matter which fhews jtfelf fo evidently in the burning of 
metals, is really one of their conftituent parts, their efiential properties muft 
be altered in proportion to the quantity of it taken from them* apd this evi¬ 
dently happens upon trial; for the refiduum of metallic matters, after calcina¬ 
tion, departs from the metallic charader, and approaches to the nature of 
mere earth. The opacity, brilliancy, dudility, gravity, fufibility, volatility,, 
in a word, all the properties by which metallic fubftanees dijfer front ■ Ample, 
earths, diminifh or entirely difeppear, by taking from thera tbeif in£amW>fe 
principle*, fo that when their calcination has been carried as far as is poflible,. 
they refemble mere earths, and-have no longer any ^gmcpm^a^lthpetals. 
Thefe earths can, no longer be combined with acids or. with nwtals^fcut are 
capable of uniting with pure earths. They are then ’jfcaftSf Calm W'^allie. 
e>fftbs. See Calxes (Metaemc). ' ..... '"V" 
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We muft obferve concerning the decompofitian’of metals, i. That when only 
« fmall quantity of inflammable principle is taken from metals, a fmall quan¬ 
tity only of calx is formed, and the remaining part continues in the metallic 
flate: hence, as the portion of calcined metal can no longer remain united with 
the undeftroyed metal, it feparates in form of feales from the furface of the 
metal, when the calcination has been performed without fulion, as generally 
happens to iron and to copper ■; or thefe feales float upon the furface of the 
melted metal when the calcination is performed during fufion, becaufe the calx 
is fpecifically lighter than the metal, as happens to the very fufibie metals, as 
tin, lead, and moft of the fe mi metals. « 

2. The imperfedfc metals are not all equally eafily and compleatly caidnable. 
In general, as much of their phlogifton may be eafily taken from them, as is 
iufiicient to deprive them of their metallic properties; but the remaining por¬ 
tion of their phlogifton cannot fq eafily be driven from them. Some of them, 
as copper, refift the firft calcination more than the reft; and others, as lead 
and bifmuth, may be very eafily calcined, but only to a certain degree, and 
retain always obftinately the laft portions of their inflammable principle ; laftly, 
others, as tin and regulos of antimony, may not only be eafily and quickly 
calcined, but alfo much more completely. All the other metals partake more 
or lefs of thefe properties relating to their calcination. In general, if we except 
the labors of alchemifts, which are not much to be depended upon, we have 
not yet made all the proper efforts to arrive at a perfedt calcination of the 1 
feveral metallic fubftances; which, however, is abfolutcly necefiary, before we 
can arrive at a complete knowledge of the nature of their earths, as we fliall 
afterwards fee. 

When metallic earths have loft but little of their phlogifton* and are expofed 
to ftrong fire, they melt and are reduced to compact maffes, frill heavy and 
opake, although much lefs fo tfian the metals, and always brittle and abfolutely 
unmalleable. If the calcination has been more perfedl, the metallic earths 
are ftill fufibie by fire, but lefs eafily, and convertible into brittle and trans¬ 
parent mafles pofTefifcd of all the properties of glafs, and are accordingly called 
metallic glares. Thefe glaffesdo not poflefs any of the properties of their metals, 
excepting that they are fpecifically heavier than other glafles, that they are 
capable of being attacked by acids, and that the glafles of the femimetals are 
fomewhat lefs fixed than unmetallic glafles. Laftly, when the calcination 
of metals has been carried to its greateft height, their earths are abfolutely 
fixed, and unfufible in the fire of our furnaces, and poflefs no longer the falli¬ 
bility In adds by which metals are charadferifed. 

Thefe are the principal changes which metals luffer by lofing their phlogifton. 
They are thus changed into fubftances which have no properties but rhofe of 
earth/ This is a certain proof that the inflammable principle is one of their 
constituent parts. BOt we have ^b other proofs of this important truth, The 
redudtion of metaUict»lxes into ^ by the addition of phlogifton alone, com¬ 
pletes the proof; and the wfablN&as one of the cleareft and moft latisfadfcory 
oemt^Rpnns irt ; the fciences,! This redudtion is eflfedfced in the following 

If the earth of a rndtil be mixed with any inflammable matter, which either 
is, dr can be changedinto the ftate of coal, together with fome fait capable of 
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facilitating fufion, but which, from its quantity or quality, is incapable of 
receiving the inflammable principle; and if the whole be put into a crucible, 
and the fufion promoted by a fire gradually railed •, then an effervefcence 
will happen, accompanied with a hiffing noife, which continues a certain 
time, during which the fire is not to be encreafed > afterwards, when the whole 
has been well fufed, and the crucible taken from ihe fire and cooled, we fhall 
find at the bottom, upon breaking it, the metal, tne earth of which was em¬ 
ployed for the operation, poffeffed of all the properties which it had before 
calcination and reduction. See Reduction. 

We cannot doubt that this wonderful transformation of an earthy fubftance 
into a metal is folely caufed by the phlogifton palling from the inflammable 
matter to the metallic earth; for, firft, in whatever manner, and with what* 
ever fubltance metallic earths be treated, they cannot be ever reduced into 
metals without a concurrence of fome fubftance containing phlogifton. 2dly, 
'Hie nature of the fubftance which is to furmfh phlogifton is quite indifferent, 
bccaule this principle is the fame in all bodies containing it. 3. Laftly, if after 
the operation the fubftance fornifhing the phlogifton be examined, we fhall 
find that it has loft as much of that principle as the metallic earth has 
received 

The facts related concerning the decompofition and the recompofition of metals 
prove inconreftably, that they are all compofed of earth and phlogifton. But we 
do not yet certainly know whether thefe two be the only principles of metals. 
We might affirm this, if we could produce metals by combining phlogifton 
with fome matter which is certainly known to be fimpfe earth. But this hitherto 
has not been accompliftied 5 for if we try to treat any earth, which has never 
been metallic, with inflammable matters, we fhall perceive that thefe fimple 
earths arc not combinable with phlogifton, fo as to form metals. We fhall even 
perceive that the metallic earths refill this combination, and are incapable of 
reduction into metal, when they have been fo much calcined as very nearly to 
approximate the nature of fimple earths. 

Thefe confederations, added to this, that we cannot eafiiy. conceive fiow, from 
only two certain principles, fo many very different compounds as the frveral 
metallic fubftances are, lliould refult, are capable of inducing a belief that 
fome other principle is added to thefe two already mentioned in the compo- 
fition of metals. 

Many great chemifls, and particularly Becker and Stahl, feem to be con¬ 
vinced of this opinion; and chiefly from the experiments concerning the uter¬ 
i'verification of metals, they believe that this third principle exifts copioufly in 
mercury ; that it is of a mercurial nature; that it alfb exifts in marine acid, to 
which it-gives its fpecific character 1 that by extra&inj| this mercurialprinciple 
bom r ,;jae acid, or any other body containing itcopioufly, and by combining 
it wi. h fimple earths* thefe may acquire a metallic chara&er, and be rendered 
capable of receiving phtogifton, and of being completely metallHed. 

Thefe chemifls admit alfo, and with probahiuty, a differed* proportion of 
metallic principles in the federal metals, andbelieve, ’the 

principle which they call mercurial earth exifts .more coploiifly and fenfibly 
in certain metals than in others. The moft mercurial metals," arcordine; ta 
them, arc mercury, filter, lead, and arfenic. Moft chemifts diftingtti& xrorn 
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the other metals, filver, mercury, and lead j which they call white metals , lunar 
metals , or mercurial metals . 

All thefe confiderations being united, and others too many to be mentioned, 
give lb me probability to the exigence of the mercurial principle in metals. 
We mult however acknowledge, that the exiftence of this principle is only 
merely probable, and, as Stahl, obferves, is not nearly fo well demon It rated as 
that of the inflammable principle: we may even add, that we have Itrong 
motives to doubt of this exiftence. 

As marine acid, mercury, arienic, and even the other fubftances in which 
the mercurial earth is fuppofed to abound, are very volatile, and that none 
of the properties attributed to it (hew that it is fixed, it feems, if it does exift, 
to be necelfarily volatile. The chemifts who admit it, confider it as volatile, 
fince one of the methods belt attefted for the mercurification of metals is by 
fubliming them through charcoal in Geber’s manner, and fince it is chiefly 
in the foot formed by the metals, that chemifts look for their mercurial 
principle. 

If then the mercurial earth be a volatile principle •, when metals are decom- 
pofed by combuftion, or by detonation with nitre, a confiderable part of this 
volatile mercurial principle muft be diflipated. Hence we ought not to be able 
to re met alii,fe the calxes of metals, without recombining not only their loft phlo- 
gifton, but alfo their loft mercurial earth. But from experience wc know, that 
by addition of phlogifton alone thefe calxes may be metallifod, and that no 
mercurial principle is necefiary. We cannot anfwer to this difficulty, that all 
fubftances containing phlogifton contain alfo a fuffitient quantity of mercurial 
earth for the reduction of metallic calxes •, for if that were true, we foould 
be able to produce metals by treating, unmetallic earths with inflammable mat¬ 
ters, fince in fuch a combination all the principles of metals would be prciVnc. 
But we have already obferved, that this cannot be done. 

When indeed metallic calxss are reduced, there is always fame lofs of 
quantity, as the fame weight of metal is never procured which exifted previoufly 
to the calcination $ and alfo the more complete the calcination has been, this 
lofs of weight will be fo much the more confiderable. We may confequently 
attribute this Ipfs to that of the mercurial principle, during the decompofiriou 
of die metal,, and which is not reftored to it by reduftion with phlogifton alone. 

But may we nbt as reafonably believe, that if ordinary earths, or even meta’- 
lic earths perff&ly calcined, cannot be metallifed, this proceeds only from the 
difficulty of commencing an union with fubftances fo different as earth and 
phlogifton l but when this union is once begun by nature, the earth is then 
much more difpofed to combine intimately -with a fufficient quantity of pLlo- 
gifton to confHtute it a metal;thatthus any earth, entirely free from phlogifton 
mtimatjely combine^, is, relatively to us, an unmetallic earth, whether it be 
naturally found in that ftate, as almoft all fubftances are, which we call Amply 
earths^ or wfictherrit be a metallic fubftance perfectly calcined. Hence r he 
fpereurial earth jVduld be nothing elfe than phlogifton, or rather is not a dif- 
^ ftgc^' „^b|tance^ it cocks' only in a beginning of union of phlogifton 

difp©firi«h : which an earth has of uniting intimauly with 
Ufe.,"/P*** '4 nn idea of the celebrated Henkel, whom 
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vre certainiy cannot fufpe<5t of indifference or incredulity concerning the pef- 
fibiliiv of the artificial production ofmetals. 

If this opinion were well grounded and proved, the artificial, production of 
metals would be, in fad, not only poffible, but much lefs difficult than has 
hitherto been believed; for only two principles are, in tins cafe, neoeffary 
to be combined to form a metal. We Ihould then have nothing to do with the 
mercurial principle, the moft troublefome of all, thtf moft untradable, the leall 
diftindly known, and the exiftence of which is not even afeertained. 

But notwithftanding thefe confiderations, we muft not believe that the pro- 
dudion of metals is not one of the moft difficult problems in chemiftry. The 
reflexions we fliall add upon this fubjed will be fufficient demonftration to 
every fenfible perfon, that great knowledge is requifite in that fcience, to at¬ 
tempt with any hopes of fuccefs, the produdion even of. the moft imperfed 
lemimetali they will Ihew the folly of thofe who attempt to make gold and 
filver, without being pofleffed of any knowledge even of elementary chemiftry, 
which they defpile and call •vulgar chemiftry^ of which they difdain to inform 
themfelves, although elementary knowledge be in chemiftry, as in every 
other fcience, the moft effential, fundamental, and neceffary for further at¬ 
tainments. By a lingular fatality, the moft ignorant perfons are the moft 
-prefuming. They who fee what caffes m 'the particular aflemblies of the 
.Academy of Sciences, know that this illuftrious fociety is always befet with 
pretenders to geometry, who really believe they have dilcovered the quadrature 
of a circle, the perpetual motion, &c. and who at the fame time are lb igno¬ 
rant of the firft elements of algebra and geometry, that they are incapable of 
perceiving the demonftrations of their errors. Happily the perfons -Who imagine 
that they have dilcovered the means of making gold, arc not fo communicative, 
and keep their fecrets in hopes of enriching themfelves, ocherwife the Academy 
would be as much importuned by the adepts of the philofophers ftone, as ic 
is now by the fquarers of a circle. 

To return to the artificial production of metals, we muft obferve, that even 
if we were certain, that it depends only on the intimate combination' of the 
inflammable principle with a matter Amply earthy, we ffiould labor by chance, 
and without any reafonable expectation or fucceis, if we were to attempt that 
combination, without having more knowledge than we now pofiefs, concern¬ 
ing the true nature of the earthy principle which enters into the compofitioa 
of metals*, for we muft acknowledge that- chemiftry has made but.little progrefs 
in this matter. \ 

Metallic fiibftances, although fbey refemble each otherby the general pro¬ 
perties mentioned in the beginning of this article, differ fleverthelels from each 
other very evidently by the properties peculiar to each. Do,thefe differences 
proceed ; rom the different proportion, and from the mote or Ids intimate con¬ 
nexion of the inflammable principle with the earthyprinciple'} fuppofing that 
this latter ffiould be eflentially the fame in all metals? or ought they to be 
attributed to the difference of earths, which, in that cafe, would be diftinCb 
and peculiar to each metal ? or, laftly, do metals differ from each Other, both 
by the nature of their earths, and by the propor$6h and intimacy -df con^ 
nexion of their principles ? AH thefe things are entirely vrhknovrn; and werriay 
cafily perceive, that till they are known, we cannot difeover what method to 
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purfue in our attempts to accomplifh the combinations we are now treat¬ 
ing of.. * 

The moft eiTential point then is to arrive at a knowledge of the true 
nature of the earths which are in metals; and the only method of arriving 
at this knowledge is, to reduce them to their greateft fimplicity by a perfect 
calcination. But this cannot be accomplished but by long and difficult opera¬ 
tions. We have feen above, that alt metals are hot calcinable with equal cafe; 
that the perfect metals have not been hitherto calcined truly, by any pro- 
cefs j and that in general the laft portions of phlogifton adhere very ftrongly to 
ealcinable metals. ‘ ' 

Some metals, however, as tin and regulus’of antimony, may be eafiiy cal¬ 
cined ft) as to Be rendered irreducible. By carrying the calcination ftili further, 
by the methods known ip chemiitry, we . might obtain, their earths fo pure, 
that alt their efiehtial' properties may be difcovered, by which they might 
eafiiy be compared together. This companion wbuld. decide whether their 
nature be eflcntially different, or not. 

if they were .found to be compofed-of earths effemialiy the fame, wc might 
next proceed to compare .metallic wkh unmetallic earths. If the former were 
found fimilar to fome of the latter kind, vve Ihobld be then affured that the 
earth of metals, is.not peculiar to .them, and that.ordinary unmetallic earths- 
are fufCcptible of metalliftmon. , ' ' 

The greater the. number of metals operated upon, the more general anti, 
certain the consequences refulring. from thefe would be; fo that, for inftance,, 
if the operation were extended to all calcinable metals, and if the refult of 
each of theft operations were, that the calxes, when perfe&ly dephiogifticated, 
do not differ from each, other, and areiimilar to earths already known, we 
might.conclude from analogy, and we fhould be almoft: certain, that the earths 
of the perfect metals are alfo of .the fame nature. 

They who know \hc extent and difficulties of chemical operations, will 
eafiiy perceive that this would be one of the moft confiderable. Neverthelels, 
after having determined this eflential point, we Ihould only have done half 
our work. For a knowledge of the nature of the earth of metals, and where 
it is to be found, would not be fufficient *, we moft further endeavor to find 
a method of combining with this earth a fufficient quantity of phlogifton, and 
in a manner fuffidemly intimate, that a metal might be formed by fuch a com¬ 
bination. We here always fuppofe, that earth and phlogifton are the two 
only principles of metals. I fay, then, that the method of combining thefe 
two principles muft be difcovered *, for we know that the ordinary proceffes, 
thofe, for example, which are employed for the reduction of metals, arc in- 
fufficient in this cafe,. Bat this lecond difficulty is perhaps greater, than the 
former. . * 

When we refied on the fundamental rules of the union of bodies, we fhall 
diicovcr a road which- may load to this combination. In faft, if it be true, 
as every thing feemsjcp demonftjrate, that all natural fubffances may be united 
and that t|te rcfiftance made by fome to this union proceeds from the 
,^g}r integnmi parts, then the difficulties which occur in at- 

earth, which of all known fub~ 
ftanecs havtheftrongeit aggregation, can only proceed from the too great ad- 
, \ * heficu 
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hefion of the integrant parts of earth to each other. Hence the only method 
of difpofing to this union, is to Separate and infulate the primary integrant 
parts fufficiendy, and to break the aggregation as much as is pofllble. 

The integrant parts of earth may indeed be well disjoined, when fufed by a 
ftrong heat: therefore, if it were pofllble to fufe perfectly a Ample earth, pre- 
vioufly, mixed with fome inflammable matter, ant| piit into a veflel accurately 
clofed (which circumftance is abfolutely neceflary to prevent the com bullion 
of the inflammable principle) the phlogifton would probably unite intimate¬ 
ly with this earth, and a metallic matter would refiilt from it. But this 
method feems to be impracticable, becaufe Ample earths are too refraCtory 
fb be fufed without addition, by the ftrongeft Ere which can be made in 
furnaces. 


We may indeed facilitate, as much as we pleafe, the fuAon of earths, by the 
addition of faline fluxes -, but this method, which fucceeds very well for the 
reduction of metallic earths, when they have not been too much dephlogifticated, 
and when therefore they prelerve a difpofition to be metallized, becomes in- 
fufficient to reduce thefe earths, when they have been too much calcified ; and 
it muft be much more infufficient with regard to Ample earths, which have never 
been in a metallic ftate. 


The reafon of this is, that to procure the union of one body with another, 
not only the aggregation of that body mult be broken, but alio when this 
disjunction of aggregation is occafioned or facilitated, as in the prefent cafe, 
by the imerpofttion of the parts of fome fubftance, this fubftance muft not have 
a too great affinity with the body to be united to that whofe aggregation is 
broken, as may eafily be underftood. 

But we are certain that all the* faline matters, which may be employed to 
facilitate the fufion of earths, have themfelvcs a very great affinity with the 
inflammable principle j and the greater this affinity is, the more it ought to 
weaken the tendency which die inflammable principle has to be combined: with 
the parts of earth* ?•' 

Here then is . a compcnfatiqn. For if, on one fide, the falts, while they far 
ciliiate the fufion of the earth, place it in a more favorable ftate for combination 
with phlogifton*, oh the other fide, the affinity of thefe fairs with phlogifton 
dimindhes in the fome proportion the difpofition which the phlogifton has 
of combining with rhe earth ; and therefore we need not Wonder, that this com¬ 
bination ffiould not take place. 

But the cafe is different, when the earth intended td fie hhet^illifed' by the 
addition of phlogifton, is previoufly united intimateiyi-wifh a- .certain. quanrhy 
o r that principle, as happens in metallic calxes hot |^eC6y dephlosiftlgated. 
For this phfogifton, ftrialy united with the earth, not onlyninth- 
the force of its aggregation, but it muft ailfo fiecefli^l:^faCiiitatfe^^'Weacly 
the accretion of a new quantity of -pftiogtftos, o ( of 

bodies to unite with others of the lame,., nature* '.«*? 


Hence we cannot hope to fucceed ih trials 


intenfe fire: but thefe are not the only mfouit^; Wmdf 'wma! 

\t r __.t_- ___ 


We are very certain, that the metallic cornbinatk^ilTomi^' tfitpii£;ttre 

not effected by violent fufion*. ^..Waster. jo 

neceflary for that purpofc, is itfelfcapable of keeping tftV ittfegriht’’ 

bodies 


b^rs.'tpus.* 
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bodies whofe aggregation Is broken, fufprtided and inflated ftom each othe,, 
and thofc of earth, as well as of other fubftances, as is evidently demonftrated 
by fediments, ftaiaffrtes, cryftalUzations, ft ones of all forts, which are formed 
every where by water v Water alfb of aU fubftances has the lead affinity with 
phlogifton, and confequently has all the requisite conditions as a vehicle, to 
afllft the-combination of earth with phlogpion: Laftly, we know from ex¬ 
perience that metals may fee decompofed, and that their calxcs may be me- 
ulii&d as wJl by the humid as by the dry way. $ee Ruduu ion. 

Water, then, fcems to be a very proper intermediate fubflanc e to toim die 
firft rudiments of metalh&tion, and is employed by nature for the production 
of metals, minerals, and of all the compound bodies that we fee. Accouhng 
to the opinion of one of our great* ft naturaHfts and phiiofophei s, nature make, 
with water all that we make xn our laboratories with nrc, and many others which 
we cannot accomplifh. Water is her principal and almoft only imlrumenu 
By water, therefore, that is, by thehunuu way, ihe combinations now inqueftion 
ought to be attempted. 

But, it may be laid, nature employs an alrooftdnfinitely long time for mod 
of her productions, and pamcuUily for metallic combinations. Can this time 
be fhortened by chemical means ? Doe* chemiftry furmfh a method of impreg¬ 
nating water with the primitive integrant molecules of earth, and with a iui> 
fluent quantity of inflammable principle ? We have reafbn to presume it. 
Neverthdels, to,be able to affirm any thing upon this fubjeCl, a perfon ought 
to have made experiments With tfre& views > which, I confefs, l never have 
done. 


We {halt not enter into a furthef detail upon this matter, that we may not 
prolong this dtfculfion, perhaps too long already, and too conjedural for 
a work of this naturp. We thought fome extent ought to be given to it, 
not only becaufe the fubjeft is itfelf mterefting, but alfo becaufe many perfons. 
particularly thofe who are ignorant of the whole extent of chemiftry, canfider 
mccaUifarion a* the lole object of that fcience. It lias been almoft the foie end 
of from time immemorial! to the renovation of the fciences, that is, 

to lace> times. 

Jm tfe* ancient chemifta were fokly engaged about mewls. Their views and 
inquirks were fb dinefbed to that point, that they entirely heeded whatever 
was not conne&cd with it 1 fb that the name of chemilLgaie the idea of a 
man who endeavored to make metals. aflThe jnfupcrable obftaeles they have 


and thefe mukiphed difeoverks, having been after- 
| m* given birth to the philofophicai chemilt r 
/which explains clearly, which proceeds wifL 
h» tftjja yefpeft differs greatly from the ancient 

forWconfidence and ardor as heretofore the 

.s. The Haw and circumijpe& progrefc of 

and timid, in compdrifon of the bold and rapid courfe 
mm k the cottftqoenefc of experience and reflection. 

lit Whea 


■ ■ ■. -A... «J All 

wamfi 



426 


M E 


When men have long wandered at random j when, after they have fatigued 
themfelves with every trial that occurred, without rule or m earn re, they have 
failed in their attempts $ their mo ft reafonable conduct is to return as they 
came, to begin afrefh, and not to engage in the purfuitjffil the proper road be 
well afeertained. ' * s . 

We do not confider as certain, guides the idea? which the nature of the fub- 
jedjt, and the defire of contributing to the advancement of the art, and of in- 
fpiring a true tafte for it, have induced us to fuggelt onmetallifation in this 
article. If, in purfuing thefe ideas, we fhould be able to produce the rude it 
beginning of a metal or fern'metal, true chenufts would Certainly find much caufe 
of aftonilhment and admiration. Much farther are. we from prefunding that by 
this method the perfect metals, as gold and filver* can be produced. We do 
not intend to excite too Battering hopes, but only to prefent a rational 
plan of fuch labors, and to (hew the difficulties to thofe who chuie to under-« 
take them* * 

We ought to advertife here, that feme famous chemical procefies have been con*- 
fidcred by many , as metallifations, but which are really not fo. Such is Beecher’s 
famous experiment of the Miner a ^rct/^ria^erpetua^ by which that chemift pro- 
pofcd to the States General tp extract gold from any kindof land. Such al(b is the 
procefs of Beecher and of Geoffrey, to obtain iron from all clays by treating them 
with linfeed oil in dole vefiels. In thefe, and many other fuch procefies, we 
do only obtain metal that was already formed. Every earth and fand, as the 
intelligent and .judicious Cramer oblerves, contain fome particles of gold. 
Clays do not commonly contain iron ready formed, but all of them contain a 
ferruginous earth, naturally ffiipofed to nletaUifirtion. ■ See Cl ay.. Accordingly 
we mull conclude, that, by Mr. Geofffoy’s experiment, iron i£ only reduced or 
revived, but is not produced. , . 

The great difficulties which occur in attempting to give a metallic quality 
to fimple earths have induced a belief* that the nature of metals ready formed 
might be more eafiiy. changed, and the lefs. perfect brought to a mor# peifeft 
flate. To effed this*, wM c h is one of thfe,principal .excels. •.<#* .alplfomy, and 
is called tranlmutati'on, numberlefs trials have been made. , As we . have not 
any certain knowledge of what occafions the ipecffic differeneesof metallic fub- 
ftances, we cannot decide whether trahfmutarion, be poffible or not* in fa<5t, 
if cash metallic lubfiance have its peculiar earth, effontialiy different, from the 
eatths of the others* and confcqueht||i, if * the .•tjp.t'fejices- of meta^lpphcecd foom 
the differences of their earth's * tbep^tto cannotoha^e^qj^rential 


he corniced' in' .difijpenf 
and if tbif be th.e}pnjy:ciufe of 

impofiibility in "theif *V -*. { ■ ‘ 

Whatever be^tHe'Oapfo'of the <Il£^r|;a$jpes^' 
to be no Ids difficultthan thc 
it is even, more, difpcplt. ^ 

believe that transmutation and- -.thenf'have 

effieded it.They, begin* by, fopp^Sng foat; all 
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but becaufe their pririciplesare not fo wellcombined, or becaufe they contain 
heterogeneous matters, We have then only thefe two faults to remedy, which, 
as they fay, may be done by a proper co£tion, and by feparating the pure from 
the impure; As we have but very vague and luperflcial notions concerning 
the caufes of the differences of metals, we confefs that we cannot make any rCa- 
fonable conjcfture upon this matter j and we Ihall onJy ! advHe thofe who would 
proceed upon good principles, to determine previoufly, if metals have each 
a peculiar eanh, or only one common to them all. In the fecond place, if 
it Ihould be demonftrated that the earthy principle is the fame in all mepils, 
and if that be demonftrated as clearly as the identity of the inflammable prin¬ 
ciple in metalsis proved *, they muft then determine whether thefe two be the only 
principles in metals, whether the mercurial principle exifts, and whether it be 
effential to all metals, or. to iome only; and what is the; proportion of thefe two 
or three principles in the leveral metallic fubftances. When we Ihall clearly 
underftand thefe* principal obje&s, we may then be able to determine con¬ 
cerning the poffibilifyof tranfmutation j and if the poflibility Ihould be affirm¬ 
ed, we fhall then begin to difcover the road which we ought to purfue. 

We have no reafon to believe that any other • principle enters into the com- 
pofition of hietals ^an thofe;: "perceptible of 

either air or water,* Some chemifts have neveithelefe advanced that they con¬ 
tain a Mine princip^” ; Jf wet*' •.^rue,•' 'alfd' contain a watery 

principle. But all the experiments adduced to prove this 1 opinion are either 
falfe, or only lhew the prefence of fOtpe lahne particles'lxtraneous to the metals, 
or contained unkhbwh fh the cheibifta 5 in tfie; fubftances employed in the ex¬ 
periments. J?of metals trials with fubftances 

which do not contain, and which cannot produce any thing faline, do not difcover 
any faline property. We muff however «xcept arfeniCj and even its regOlus, 
thefe ;being lingular fubftances, in which the faline are as feniible as the metallic 
propettiesi '■•£*> [.i , '>r' •: '■ ■ ; , ' - • 

Arfenie fcerns to be one bf thole intermediate fubftances which nature has 
placed tii almoft -alHts prpdu&iotts befcwixttwo' different kinds, and which 
partak^-of ;: thh';proper|iffS ©£ eadv/'Misd*y-thus placed betwixt, metallic 
and Mine Aaatdli thefe'kiridisi of Ibbftances, 

without being''etthli'efttijdy a'iiietal . 

. As water feemi tpiw&tb ia ccrtsdh the con¬ 
currence- of aii^' < as-the l o|ieration pf might thence 

fiSpelt foaiethitigv^lihe in m.hd^’v 'Nevcrtfeileft^’X: ‘believe that 
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feem to be nothing; elfe than earths combined more or haft intimately vrfth ifr 
large quantity of phlcgifton. Although we can dethondrace that their itiftam- 
mable principle is not in an oily ft a te i and that it it pure pWog$ftdn* they: 
have nevertnelefe an oily appearance, in this circumdanco, chat they adhere no • 

;_' .1_ _?». __ -13 ...._; _ 



gidon. 


This reiemblanoe is fo fenfible, that chemifts, befote.they Ictiew the? nature 
of phlogidon r believed - that metals contained an oily and fat matter *, HM even 
now many perfons, who talk of chemiftry without uoderftunding " 5 ““ 

<»7, or fat of metals* expreffions, which do not found well to g““* ! 

The caufe of this quality Of metals is the quantity of phlog: 
contain. Sulphur, phofphoruSj.qiis, , , 

from the inflammabKprincfele\yrhich;.(ehters :* This 

property is communicate^, by that principle. fo.. fofry ^compound? which (don- 
tains a certain quantity of it.. See 

When ihe phlogiftbn cowfoihe* withfo*4feyfoattefo 

r ^ -*•- t * , “‘jfei -pfitfifciiteimegr&nt 


fo as to form raecaW .it* 


parts, of the new compound, thaifeW -]l^ijrc**iiTia*fe: and couch each 


of the 
ne chtfoifts. 
h which ■ they- 

''lerelV.' 


other much more than tfteJ 
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Therefore the opacity of bodies is pro 
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rabid principles, we fiiullestfily perceive that thefe properties, being combined and 
jodified by each other, ouglrtto product* the properties of metals. In order 
lerefore to uaderfhtnd all this article* the words Earth and Phlogiston 
tight to be cohlulcetb, 

'I he order in which metals compared withweeh tithe? poflcO mod eminently 
leir principal properties, ij> the lame as that in v&ich tjiey are here enumerated, 
eginning always with that metal in which the property is moft confiderable. 

*. Sfeufi: g WO tty or dsnfity. Gold, platina, mercury, lead, Giver, copper, 
,t>rt» And tin* 

а. Qf*dty^ We cannot well compiue metals with each other in this refpett, 
«c*ujfe u fe fb confiderable in all that it Items complete, Iff however, they differ 
a this refped* the feme order will fcfvc for opacity as for de.ifity. 

g. MsMll e ktjl> * or WUiumty< The fame obfervatione which was made con- 
erning the laft-meritloned property is applicable to thia ahb. We muft how- 
verobime, that as, bypohfh, bodies ate rendered brighter, and that as whttenefs 
on tributes moch to-the reflexion of light, the whiter and hardeft metals there - 
ore reflect beft.' Hence plating ought to be placed firft, and then iron or 
ather tel* filver, gold, copper, tin, lead. (%) ' 

4, TZu&kity. Gold, filver, copper* iron, tin, lead/ The du&ility of mercuiy 
tnd of pktina are not yet determined, 

5. Hardmps . Iron, pktioft, copper, filver, gold, tin and lead, 

б. Tenacity* By tebhcity we ttndefftand the force with which the integrant parts 
>f metals refifi their fetkradbsk This force appears 10 be in a compound ratio 
jf their du&ilit? and hwrdbefe, , The comparative tenacity of metals is mtafmrd 
oy the weight which wires of the lame diameter, made of the fevfcrjd metals, 
tan fuftain without brieftkihg* <*bld is the moft tenacious, then iron, copper, 
filver, tin, lead. The tenacity of mercury is unknown; That of platina is 
not yet determined, but is probably eonfidcmble. 

y. Fuftbiltty. Mercury, tin, lead, filver, cold, copper, iron, and laftly 
platina, which cannot fete fUfed by the greateft fire of our furnaces, but only by 
the foliar focus, as Meflra, Macqutr and Bcaume have determined. 


fas) HardiWfs &f metals way conttlbdte 
much to fob duration of their \ bat 
Certainly toft metals, if their texture be equal¬ 
ly compaft, are nblfcfe capable of receiving 
a poliftj than hard trtetafe. fitfsae hand we*- 
tstfhe slbys have been fc&no «h bn le& UjffeU 
to Mmifo than loftier compounds, arid bavb 
for this /eaion alib been chiefly uf&ffo* rjfe- 

cuiams. Tbe^nperWof«i»|i *' *** .. 

chiefly to depend on upi 
efes,oronthedenfity,;pt» tfwf' * * 
ftfwW, and On t$b ctttflr W 
to the «olw of tboMfith he t 
whist? mfetala, B 

Ikht mote «M| ‘ 



ydflowilb tinge, does al(b reflet light very 
eOpimifly. Hence fpcculums ftiade'bf leaf- 
cold haw bceft found to be very cfFe£tual. 
Iron or 8M reflect* much lela ||ght th*n 
any of the above-mentioned metaU, although 
the author has tottftdfred it as capable of a 
greater rcfie&lvc power, Platina Is generally 
|» h fihall grains, that its reflective power 
Cannot eafily be determined. The piccife 
ifegfees of that power which ought to he 
affigned to each of the above-oientiom J 
racials, cannot without accurate experiments 
be afcertain^d. However, I think, thur 
rtffte&iye powers will be found to be moic 
nearly in t|h« following order, than in that 
mentioned j n the text. Silver, quickfxivu, 

tfe, gold, copper, iron, lead. 
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The table oi affinities of Mr. Geoffioy gives lor metallic fubftances in 
general, marine acul, vitriolic acid, nitrous acid, vegetable acid. Mr. Gel- 
let t*s table contains no column for metallic fubftances in general. 

The ufes of metals are numberlefs and great. Their particular ufes lhall be 
mentioned under the articles of the feveral metallic fubftances. 

CCCCL. MICA, (af * 

CCCCLI. MILFOIL, (b) 

CCCCLII. M 1 LK, and WHEY. The milk of animals is a white 
liquor compofed of three vet y different fubftances, namely, butter, cheefe, and 
\.bey. Thefe thiec muters aie intimately mixed with each other in fre/h milk. 
Whey is the on'y fluid part of milk. Butter and cheefe, which are mixed with 
it, hive each of them a certain folidity, and are not foluble by whey. Thefe 
two matters, the former of which is entirely of an oily nature, and the fecoml 
is gelatinous or mucilaginous, are only interpofed and lufptnJed in the ferous 
pait by being very much chvid<$. 

1 Icr.cc we lee thar milkiis a true emulfion. Butter compotes its oily part, 
which by the intetpofmqn of its particles gives an opake white color j the 
cheefe ferves as a mucilage to keep the o.ly part Jfufpended; and, laftly, whey, 
which is naturally tranfparent, is the aqueous fubftance, which is a vehicle for 
the other two. Milk.may then be juftjy called an animal emulfion. From its 
properties we lhall fee that this name fuits it in every rclpe<5t. 

Milk, recently taken from a frugivorous animal in good health, and fed 
with proper aliments, gives not by chemical trials any maiks of an acid or alkaline 
quality. It has afweet, agreeable, and fomewhat factharine tafte; it contains 
no parts that are volatile with the heat of boiling water, at leaft m any fenfible 
quantity, io as to be colle&ed. Its fraell, which is peculiar to it, is very 
weak. 

This liquor is very fufceptible of alteration» the fm all eft quantity of acid is 
capable of coagulating it. When an alkali is mixed with it, a kind of coagu¬ 
lation happens, which is very different from that which is occafioned. by an acid. 


(a) Mica, or Talk , is an earthy or ftony 
fublt i»ce coufiftmg of thin, flexible, firming 
pl .us. Thefe plates by cxpofuie to lire be¬ 
come brittle, ctumple, and by violent heat 
are vitrefcible. See Mr. D’Arcet’s Memoir 
on the cflfc&s of a long and violent lira. 
Mica is etthet *iorfefs and tranfparent j or 
jt is colored, red, brown, green, or black, 
and tetni-f apparent. The colored micas 
generally ontain feme ‘metallic t matters, 
chiefly n, and as Mr. JofH fays, a MW 
trct.1 «< lublUnce [fie the btfl note (y)J, and 
eu i icb more lufible than thofe which arc 
} u and col oil vis. Mica<< have a foft touch 
len.bhng that of unfluous fubflancCs. They 
are not foluble by acids, they are incapable 
o f eliciting fpatfcs when fltutk byftcCl* as 
flints do, oi of forming a tenacious pafte with 
wate.., as clay doe? ; or of hardening, when 
mixed with water, as gvplum does. Mjca is 
therefore neither a calcareous, filtceous, argil¬ 


laceous, nor gypfeous earth. The color- 
lefs tranfparent mica, called Mufcovite-glafi, 
is ufed as panes for windows. In Jemptfand* 
a ctumpled kind of mica ts manufactured 
into kettles and other vdfels, and alfo for 
hearths* * The powder of this ftokfee la mixed 
With fea-fair, and from the mixture marine 
acid is obtained by dtfti Nation, 

(b) MxjtFoii, or Yarrow. The flowers 
and tops of the common purpiHh.flowercd 
milfoil afford a hlue oil firmer to that of 
camomile. Theft flowers hare an aromatic 
and not difagi eeably fmeN, and fomewhat 
of * ro«4h* WW and pungent tafte. The 
biriernera an$ aftringency reman* lit the ex- 
trads made,# water or by fyUiu Fmm an 
ounce of milfoil-tops, w^or cxtraM three 
drams and a fcrpple, and ftnrit cx^ed 
from the feme quantity two drams and a 
halft'f Neuman, 

This 
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This difference proceeds from the action-of the alkali upon all the parts of the milk, 
and especially upon the butyraceous part, to which it gives a luponaceous quality. 

Milk alfo very readily Suffers feveral remarkable changes, without addition ot 
other Jubilance. The oily Or butyraCeous putts of the milk, being Jpecificalljr 
lighter than the reft,' and adhering but weakly* Separate in great quantity 
by reft alone, and are colkaed on the Surface, precisely4s- the oily parts Separate 
from emulfions. They there form what is called' cream, fVom which, when 
collected, butter is made. Milk is alfo fufceptible of a Spontaneous iermenta- 
tion, by which it becomes acid, and is coagulated, . .. * 

The coagulation of milk occafions a diftintt Separation of the cafrous part 
from the lerous; and as this latter continues, to fopdrate, the former acquiies a 
greater Solidity. By coagulation then, thefe two parts of milk ar e obtained fepa- 
rately from each othei*. But the manner, in which this cpagulatiop is made, pro¬ 
duces eonliderable differences in the qualities of hofh> therefore milk is co¬ 
agulated by different methods, according to the purpofes for which the cheefe 
and the whey are intended.' '■ ' . 

As the acid, which discovers itlelf id the; 'milk' -.^pntaneouUy'* 

is more than is Sufficient for its coagulation., and a# at .communicates its talie 
both to the checSe and to the whey,; milk is not generally left to, curdle Sppn- 
taneoufly, either for the making of theeSe for aliment, or of whey for medicine. 
This Senfible acidity is avoided, by mixing with the milk, before has become 
too old, the Smalleft quantity of acid neceftary for coagulation,, and by acce¬ 
lerating this coagulation '[■' ,, 

The common arid dilute, in threfc or,four Spoonfuls 

of water, about 8 grains of rilhilb foi* every two pounds of milk, and to 
mix it with the milk, which is' be plated upon libit e#ber,s. The milk,, 

by means of this runner, curdle* more qr lefs quickly according to the degree 
of heat given to it; “When the curd is intended to be eaten before the whey 
is Separated, the heat ought to be very gentle, and the coagulation flow. If 
cheefe be intended to be liiade of it^ more expedition may be uied •, and as 
foon as the milk is curdled* itis to be cut, to allow the whey to Separate from 

*... I.,- 1 jt' 't*.! wAAii* Vum** mnw 
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hence c ilVd curdle- milk, &c. All thefc matters which do not feen* acid, and 
which do not communicate any ienlible acidity to milk, cgrdle it very well, 
undoubtedly from the latent acid which they contain. The operation lor clarify¬ 
ing whey is neccfiary, becaufeit could not otherwife be filtered from the caftrpgs 
particles adhering to it, which mult be curdled again, or more ftrongly by 
boiling with the cream of tartar and white of an eg^. , Set Filtration. 

Well clarified whey is very far from being a pure phlegm. It is indeed the 
moil watery part of the milk, but it is alio impregnated with all the parts of 
the milk which are foluble in water. It has accordingly a fenfible tafte, which 
becomes very evident, when the whey is evaporated to nearly one halt of its 
quantity. It is faccharine and fomewhat faltifb. In whey is contained diflblved 
a confiderable quantity of extractive fubilance of the nature of Jaccharine juices, 
and it is accordingly fufceptible of the ipirituous fermentation. I he I a rears 
certainly make from it a fpiritubus drink, or kind of wine. 

Whey, contains, befides this facciiarine fermentable fubilance, ieveral kinds 
of fairs wfcich may be obtained by cryftallization. If three fourths of clarified 
whey be evaporated, aidjifthe remainder be then fet.in a cool place* a certain 
quantity of reddifh cryfS®%ill be formed. This is the eflciuial fait of milk. It 
is called the fugar of milk, from its tafte, which is manifeftly faccharine. Buc this 
color and tafte are extraneous to the fait, and proceed from die extractive matter 
of the liquor in which the fait was cryftallized. Accordingly, if the cryftals are 
well drained, diflblved in pure water, and cryftallized, they will be much 
whiter and lefs faccharine. By repeating the operation a third or A fourth 
time, the cryftals may be rendered perfe&iy white and almoft tafteleft. 

This fait is of a lingular nature, but is iittleknown, becaufe it has not been 
well examined. We know only that it is not deliquefcent, and requires much 
water to diffolve it; Mr. Beaume has promifedin his Pharmacy, that fie will 
publifh fome particulars relative to this iubjefit, which cahoot fail of being in- 

tereiling. ‘‘ ■ 

The liquor which furnifhed thefe firft cryftals contains i$fo fome more, which 
may be obtained by continuing the evaporation and cryftaUijtation. If the 
evaporation be (till continued after the formation ©? the fccond cryftals, fome 
common fait will be formed •» and laftiy the mother-water contaim,-as Mr. 
Beaume affirms in his Pharmacy, fome fixed alkali, * which confcquently is 
obtained without burning. As this alkali is not fenfible ieither iit milk or in 



from it 'by thefe operations. All this requires a ^further and; jnofe. W 
inquiry.. ■ ; >>« . * * • »■ ■ ■ „i 'V/. • i• . v* 

, Mil 1i 1 and confcquently whey, contains no principle ’p 
and therefore none of its Other principles are loft by jear^ 
ing w'ateiji But if we dlftiH in a naked fire the fefii 
in a fand-bath to dryne&i as *Mr. 0|ofixoy has,do 
obtained, then a citron-oolofed : a$§| fyiiflt^ and: v 
a refiduous coal wiB remalh in • tfif: retort, which ...—„ 
to air, froni thVl$neTu|%oces Vito which'f) r 

What We have find concerning whey, together with the explanations we 
have given under the articles, Butts a *f Milk, and Chjessr, are fofficie»t 


re Volatile than water* 
? at firft 

* 4 , 9 .dm ' *'4 

ntoal 
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to give juft notions concerning the nature of milk. The rcfult is, that milk 
is a mixture, firft, of butter, which is an uncombincd oleaginous matter, ot the 
nature of fat, and not volatile, fweet oils (fee Oil) ; fecondly, of cheefe, which 
is a more earthy matter, containing oil combined nearly in a mucilaginous 
ftatej and, thirdly, of whey, which is a watery liquor containing feveral lalts, 
together with a faponaceous fubftance, or oil combined in the lame manner as 

the oils of faccharine juices. . e * . 

Milk is much employed in aliments and in medicine. It is 1 oite rung, m- 
craffating, cooling, reftorative, and healing. It is proper againft: a lharpnels 
of humors, as tetters, eryfipelas, or gout, when thefe difeafes are not act om* 
panied with fever j and againft internal fuppurationa, phthsfis, maralmus, 
and flow fevers. Sick perfons are frequently dieted with rmU alone, ana^ge ¬ 
nerally with good effe&. But we muft obferve, that although nuU be a food 
already prepared by nature, and as k were half-digefted, it does not agree 
with all conftitutions. It is apt to occafion one of two very oppofite dilor^cn, 
fluxes and coftivenefs. This is remedied by diluting it wnh water or by pro¬ 
per correaives, or by chufiog that kind of milk Vfihich fuits beft with the 
conftitution, and the difeafe to be treated. The mrlk of goats, for inftance, has 
been obferved to fuit better than cows milk, with thofe perfons whofe cornu lu- 

tion difpofes them to diarrheas. . . _ , , 

Whey is not ufed as an aliment, becaufe being deprived of the butyraceous 
and cafeous parts of the milk which are alimentary, it is much lefs nouriihing 
than milk. It affords, neverthdefs, a little nourilhment by means of the 
faccharine matter which it contains. Like milk, it is foftening and cooling, 
and may be employed as fuch in the fame difeafes, but it is much more di¬ 
luting, aperitive and laxative. It is frequently ufed as a vehicle for other 
rc meoies. 

We are far from living concerning milk all the knowledge which is to be 
wilhed. Many inquiries remain yet to be made on this fubject. bor befides 
the fait of milk, which is almoft only known by name, nobody has hitherto 
undertaken a chemical examination, and a companion of the feveral kinds of milk 
drawn from different animals, which milks do neverthelefs differ confiderably 
from each other, as has been obferved in the Elements of Prattled Chemiflry. 
Confiderable differences muft alfo be obfervable in the milk of the fame animal 
in different circumftances, and particularly with relation to the nature ot the 
food which the animal has eat: for wc are certain, that milk partakes much 
of the nature of the aliment ufed by that animal which furnillies it. See 

(-> H EES£* 

The milk of nurfes is well known to acquire the virtues of drugs taken by 
them ; and thus remedies are frequently applied to children at the bread, (r) 

(c) Thus the color of faffi on, the bitter- Hoffman found by experiments, that the milk 
nets of wormwood, and the fmc 11 of garlic, of cows and of goats contained more of the 
are given to the milk of a woman who eats butyraceous and cafcous, and kfs of the I’c- 
. thefe plants; and alfo the purgative and rous and of the faccharine particles than 
inebriating effetts of certain fubnances are human milk, and the milk of afles. 
communicated from the nurfe to the child. 
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CCCCIJII. MILK ef LIME. MILK of SULPHU R. 
The name of milk is given to fubftances very different from milk properly 
fo called, and which refemble milk only in color. Such is water in which 
quicklime has been flaked, which acquires a whkenefs from the frnall particles 
of the lime being fufpended in it, and has hence been called the milk of lime. 
See Quicklime. Such alfo is the folution of iiyer of fulphur, when an acid 
is mixed with it, by which white particles of fulphur are made to float in the 
liquor. Stc Liver of Sulphur . 

CCCCL1V. MILK of VEGETABLES. For the fame 
reafon that milk of animals may be confidered as a true animal emulilon, the 
emulfive liquors of vegetables may be called vegetable milks. Accordingly 
emulflons made with almonds are commonly called milk of almonds. But be- 
fides this vegetable milk, which is in fome meafure artificial, many plants and 
trees contain naturally a large quantity of emulfive or milky juices. Such are 
lettuce, 1 purge, fig-tree, and the tree which furnifhes the elaftic American 
refin. 'L he milky juices obtained from all thefe vegetables derive their white- 
ntfs from an oily matter, mixed and undiflolved in a watery or mucilaginous 
liquor. Moft refinous gums were originally fuch milky juices, which after¬ 
wards become folid by the evaporation of their moft fluid and volatile parts. 

Thel'e natural milky juices have not been examined by any chemiit. Such 
an examination would, however, procure much eflential knowledge concerning 
vegetable economy. We fhould probably find examples of all kinds of oils 
reduced into milky juices j and this knowledge cannot fail of throwing much 
light on the nature of refins and gum-refms. See Gum-resins and Resins. 

CCCCLV. MINE S. See Ores. 

CCCCLVI. M I N I U M. Minium, or red lead , is a calx of lead, of 
a vivid ydlowifh red color. This color is faid to be given by a flow calcination 
and reverberation. Nevtrthelefs, the method of making minium is not well 
known, as it is not made in finall quantities in laboratories. All the minium 
which is in commerce is brought from Holland, where large quantities of it are 
man nfadlu red. 

Minium is employed in painting, and may ferve for all the fame purpofes as 
the other calxes of lead. See Lead, (d) 

CCCCLVII. M I R A C. L E (C H E M I C A L). When a con¬ 
centrated folution of fixed alkali is mixed with a ftrong folution of nitre or of 
It a-fait, with earthy bafes, the earth is fo copioufly precipitated, that a folid 
mafs is formed from the mixture of thefe two liquors. As this experiment is 
fbmething wonderful, it has been called by fome chemifts miraculum cbemicum. 
See M -.onesia. 

(<!' Minium is generally prepared by ex- be changed, and thus the whole of it ex- 
p'd.ng lead to a nicking hejt till it is con- pofed to air and iiame. Three parts of lead 
v'. : ted into a greyifh calx, which is after- are faid to produce nearly four parts of mi- 
wards ground, and again calcined in an oven nium ; but if the minium be revived, about 
o! revtrbeiaiory furnace, during feveral days, i*th parts only of the lead originally employ- 
wiih a moderate heat. The action of the ed, will be recovered. A fmaller quantity of 
fi.une and of air is faid to be neceflary to the lead will be recovered by reduction of 
produce the red color. For which reafon, the minium, if the calcination has been per- 
t-.e mattri to be calcined is frequently ftirred formed mote effectually, 
during the operation, that its furfj.ee may 
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CCCCLVXII. MIXTION. Stahl and all his fohool ufe this expref- 
fion to fignify the union of the firft principles in the moll iimple compounds. 
Inftead of it, we fubftitute the terms combination and cowpofition ; which fee. 
CCCCLIX. MOLYBDENA. W 

CCCCLX. MORTAR. A mortar is a chemical inftrument, very 
ufeful for the divifion of bodies, partly by peicuflion, and partly by grinding. 
Mortars have the form of an inverted bell. The matter intended to be pounded 
is to be put into them, and there it is to be flruck and bruifed by a long 
inftrument called a pejile. The motion given to the peftle ought to vary 
according to the nature of the fubftances to be pounded. Thole which are 
eafily broken, or which are apt to fly out of the mortar, or which are hardened 
by die ftroke of the peftle, require that this inftrument fhould be moved circu¬ 
larly rather by grinding, or bruifing, than by ftriking. Thole fubftances which 
are foftened by the heat occafioned by rubbing and percuffion, require to be 
pounded very flowly. Laftly, thofe which are very hard, and which are not 
capable of being Tokened, are eafily pounded by repeated ftrokes of the peftle. 
They require no bruifing but when they are brought to a certain degree of 
finenefs. But thefc things are better learnt by habit and practice than by any 
direftions. 

As mortars are inftrurrtents which are constantly ufed in chemiftry, they 
ought to be kept of all fizes and materials ; as of marble, copper, glafs, iron, 
grittftone, and agate. The nature of the fubftance to be pounded determines 
the choice of the Kind of mortar. The hardnefs and difiolving power of that 
fubftance are particularly to be attended to. As copper is a loft metal, foluble 
by almoft all menftruums, and hurtful to health, good artifts have fome- 
time ago proferibed the ufe of this metal. See Division of Bodies. 

One of the principal inconveniences of pulverifation in a mortar proceeds from 
the fine powder whicnTifes abundantly from fome fubftances during the operation. 
If thefe fubftances be precious, the lofs will be confiderable; and if they be 


(e) Molybdena, or Black lead , is a 
blackifh friable fubftance, unfoluble by 
acids, capable of refilling the mod intenle 
heats in clofe veflels. It has been generally 
confidered as a talky fubftance, and as being 
apyrous : but from fome late experiments 
made by Mr. Quift, this fubftance appears 
to be decompofed by a calcining heat in open 
veflels, and even to be almoft entirely difli- 
pated or confumed : and, long before thefe 
experiments. Dr. Lawfon, in his Difierta- 
tion De Nihilo, had fhewn that blue inflam- 
mable flowers were raifed from black lead 
by a violent fire. Mr. Quift relates, that 
having expofed feveral fpecimens of this mi¬ 
neral to a ftrong heat on a fcorifying dilh 
tinder a muffle, they emitted fulphureous 
fumes and flowers y that from one fpccimen, 
one fifth part only of the original Weight 
remained after calcination; and from an- 

K k k 


other fpccimen, only a twentieth part re¬ 
mained, of a yellow or brown calx, which 
being treated with inflammable fluxes, yielded 
feven-tenths of its weight of a metallic re- 
gulus, whhh appeared to confiil of iron and 
tin. Mr. Cronftedt has accordingly cla'kd 
black lead amonefll fulphureous lubAa'icc-, 
and calls it fuiphur faturated uith iron ai.d 
tin. 

Black, lead is eafily diflolvcd or mixed 
with melted fuiphur ; and with this mixture 
fome pencils are made much inferior to thofe 
which are made with flips of pure black-lead. 
Crucibles and portable furnaces are made or 
black-lead mixed with clay. Black lead i* 
alfo ufed to leflen the fritftion of machines, 
which it does from the finenefs, the Want ot 
tenacity, and a kind of undluofity of it*. 
particles. 

2 injurious 
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injurious to health, they may hurt the operator. Thefe inconveniences may be 
remedied, either by covering the mortar with a fkin, in the middle of which is 
a hole, through which the peftle paffes or by moiftening the matter with a 
little water, when this addition does not injure it ; or, laftly, by covering the 
mouth and nofe of the operator with a fine doth, to exclude this powder. Some 
fubftances, as corrofive fublimate, arfenic, calxes of lead, cantharides, euphor- 
bium, &c. are fo noxious, that all thefe precautions ought to be ufed, parti¬ 
cularly when a large quantity of them is pounded. 

I.arge mortars ought to be fixed upon a block, of wood, fo high, that the 
mortar fhall be level with the middle of the operator. When the peftle is large 
and heavy, it ought to be fufpended by a cord or chain fixed to a moveable 
pole, placed horizontally above the mortar : this pole confiderably relieves the 
operator, becaufe its elafticity aflifts the raifing of the peftle. 

CCCX'l .XI. MOTHER-WATER. See Water. 

CCCCLXII. MUCILAGE. Mucilage is a white, tranfparent 
Jubilance, wlvch has little or no tafte or fmell, the confiftence of which is 
thick, rope), tenacious, and vifeid, when it is united to a certain quantity of 
fuperabundjnt water. It is entirely and intimately foluble in water; and it 
does not appear to contain any difengaged acid or alkali. 

When mucilage is difiolved in a large quantity of water, it does not fenfibly 
alter the fluidity of this liquor-, but this water, by evaporation, grows more and 
more thick, and, latlly, acquires the vifeous confiftence of vegetable glue. 

While the evaporation continues, the liquor becomes more and more thick, 
without lofing any tranfparency ; and this evaporation may be continued till the 
mucilage becomes quite Jolid: it then does not differ from gums. If this eva¬ 
poration or drying has been made with a heat not exceeding that of boiling 
water, this mucilage, thus rendered folid, and become a gum, may be entirely 
difiolved again in water, and may again form a liquid mucilage, as before. 

Gums or folid mucilages, when well dried and very hard, being expofed to 
an open fire, are not liquefied as refinous matters are •, they fwell, and emit 
many fumes, which at firft are watery, then oily, fuliginous, and acrid. 

ft his matter, at the fame time, becomes black, and is then capable of being 
inflamed; but not before it is Thoroughly dried, and almoft reduced to the 
if ate of coal. 

If mucilage or gum be expofed to diflillation in clofe velfels, nothing but 
water is obtained, with a heat not fuperior to that of boiling water; and the 
'matter whirl, remains in the retort fee ms to be nearly of the fame degree of 
drynefs as before the operation ; which is a certain proof that diflillation does 
only deprive the gum of its fuperabundant water. If a greater degree of heat 
be th: applied, more aqueous liquor will be obtained, which gradually 
becomes more and more acid and empyreumatic. By continuing the diflillation 
with a fire gradually augmented, a little thick oil and volatile alkali pafs ; and, 
Lilly, a confiderable quantity of refiduous coal remains in the retort, which 
burns difficultly in open air ; together with fome afhes, from which a very- 
little fixed alkali may be obtained. 

Mucilages and gums are not foluble either by oils, or by fpirit of wine; which 
latter menftruum has the property of taking from thefe fubftances the water in 

which 
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which theyare diffolved; fo that if fpirit of wine be mixed with a liquid mucilag'% 
or with water in which gum is diffolved, this ljpirit will take all the water sf 
the folution, and will feparate the gummy matter in form dry 

white precipitate. We may eafily perceive that this experiment cannot fucceed 
but by adding a fufficient quantity of ipirit of wine, that is, a quantity propor¬ 
tionable to the quantity of water united with the gummy matter. 

From what we have faid concerning the general propcriics of the gummy 
vegetable < rinciple, we may conclude, firft, that excepting a portion of fuper- 
abundant pure water, no fubflance is contained which is volatile with the heat 
of boiling water; confequently no volatile falihe fpirits, no effential oil, or ipiritus 
rCCtor, at lead in any fenfible quantity. 

Secondly, we may conclude, that this gummy matter is compoftd, firfr, of a 
certain quantity of oil of the nature of fweet oils, which are not volatile, nor 
fbluhle in fpirit of wine 5 fecondly, of water; thirdly, of vegetable acid ; and, 
laitly, of an attenuated earth; that the oil which‘is a principle of gums is :n 
fmall quantity, fince they are not attackable by oily or ipirituous lolvents; ar.d 
that they are difficultly combnftiblc. 

Thirdly, that the portion of oil which is combined in gums is in them fo 
intimately united with a fufficient quantity of acid, that it is rendered entirely 
foluble in water. 

Fourthly, that as all compounds, the principles of which are nearly in thefe 
proportions, and in this kind of union, are fufceptible of fermentation, all 
gummy matters are fermentable ; they are alfo nutritive. This is confirmed by 
experience. Some differences, however, exift in this reipeCt betwixt the feveral 
mucous vegetable matters. Some of them, particularly thofe called gum t are 
very tranfparent, infipid, little nutritive, and fufceptible of only an imperfect 
fermentation, which pafles icon to vapidity or mouldinefs : others, namely thole 
which all the farinateous fubftances furnifh, are lefs tranfparent, iels infipid, 
more vilcid, more nutritive, and fufceptible of a compleat fpirituous fermen¬ 
tation, particularly when they are placed in tircumftances favorable to fermen¬ 
tation. See Beer. 

Although the exiftence of mucilage in all vegetables and in all their parrs is 
not equally fenfible, we may nevertheleis confider it as univcrfally diffufed 
through the vegetable kingdom. Plants, or the parts of plants, fiom which 
no mucilage is obtainable by ordinary proceiles, do all impregnate water with 
an extractive matter ; and this extractive matter includes always a certain quan¬ 
tity of mucilaginous fubftance, which remains mixed with the faline and fapo- 
naceous matters, and which might even be feparated by certain proedfes, 
particularly by a proper application of fpirit of wine. 

The ufe of the mucilaginous matter appears to be in rhe vegetable kingdom 
exactly the fame as that of the gelatinous matter in the animal kingdom. Thek 
two fubftances, which, in many refpe&s, refeinble each other, are both of them 
fingularly nutritive and reparative. 

Accordingly, nature has provided all the plants which have occafion for it. 
with plenty of it 1 and has even produced a luperabundant quantity of it for die 
tncreafe and fupport.of each individual. This fuperabundance of nutritive 
matter is referved with economy in vegetables, a 3 in animals, for the genet alien 
and reproduction of individuals of the fam« fpccies. 

1 hr 
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The feed and eggs of animals are then nothing elfe than a provifion of gela¬ 
tinous matter, intended for the production and nutrition of their young. The 
fame obiervation is applicable to all the feeds and kernels of vegetables, which 
may be confidered as their eggs j all which contain fo much mucilage, that 
it may be eafily obtained abundantly from them by infufion or boiling in water. 

Some of thefe, liich as the feeds called emulsive, furnifti eafily by infufion 
in water a confiderable quantity of the kind of mucilage which we mentioned 
above was tranfparent, not very nourifhing or vifeid j but they alfo contain 
a confiderable quantity of fweet oil, which may be obtained byexprefiion alone, 
t he others, thole called farinaceous grains, being bruifed and boiled in water, 
are almolt entirely ieduced to a glue, wliich is nothing elle than the kind of 
mucilage which we mentioned as being very nutritive. Thcle grains do not, 
like the emulfive feeds, contain an exprefiible oil; but a confiderable quantity 
of oil enters into the compofition ot' the mucilage. Accordingly, thefe two 
kinds of feeds contain the fame materials, with this difference, that a large 
portion of l'weet oil is dilengaged in the emuifive feeds, and is combined in the 
farinaceous grains. 

The kind of grains called leguminous , which are very numerous, contain a 
meal more mucilaginous than thofe properly called farinaceous *, but they are 
likewife provided with a greater or lei's quantity of lapid or even faccharine 
i'ubdance, which alfo is a kind of mucilage, and of a truly nutritive nature. 
See Sucar. 

The roots of many plants are filled with much mucilage or faccharine matter. 
Some of them are farinaceous ; efpccialiy thofe wliich produce the entire plant. 

Mucilage is eafily obtained from the vegetable lubftances above-mentioned, 
by infufing or flightly boiling in water thole which contain it mod abundantly, 
as linfecd, the feeds of pfyllium, of quinces, the roots of marfiimallows, &c. 
The water by this means foon becomes ropey and vifeous, like the whites of eggs. 
The water and heat neceffary for this extraction are incapable of caufing any 
alteration upon the mucilages, which are therefore obtained exaftly in the fame 
date as in the vegetable itlelf. 

From many trees much mucilage iffues fpontaneoufly, which being dried 
by the air and fun, forms gums. Thefe trees are chiefly the acacia, the almond, 
the peach, the apricot, the plumb, and even the pear and apple-trees. May 
not this exfudation of nutritive fubftance, which might be confidered as the 
tffed of a luperabundant quantity of nutririve juice, rather proceed from a 
ftoppage or too great fulnels of the veffels containing it ? That this exfudation 
proceeds from a difeale in the tree, is rendered probable by this remark, that 
all the tries from which much gum iffues, become languid and dry, and do at 
length-perifli, with all the appearances of trees which die from want of nourilh- 
ment. 

Gummy and mucilaginous matters ferve for many different purpofes.. Gums 
are employed in the arts, in dyeing, in painting with water-colors, and for giv¬ 
ing luflre and firmnefs to fluffs. 

Mucilages are the moft relaxing, emollient, and foftening remedies in me¬ 
dicine. But if we take the term mucilaginous matter in its moft extenfive mean¬ 
ing, and apply it, as we may with propriety, to all the farinaceous and faccha¬ 
rine vegetable fubftances, then the above-mentioned advantages are nothing 



M 


R 


439 


in comparifbn of their infinite utility to us, fince that fubftance eonftitutes the 
chief and lole matter of our nourifhment, whether we obtain it directly from the 
grains and roots of vegetables which we eat, or that it has previously ferved as 
food to the animals which we ufe as food. 

CCCCLXIJ1. MUFFLE. See Vessels (Chemical). 

CCCCLXIV. MUSK, ( f ) 

CCCCLXV. MUST. By mujl is meant the faccharine juice of feveral 
fruits fufceptible of the fpirituous fermentation, and particularly of grapes, be¬ 
fore the commencement of this fermentation. Accordingly, muft is, pioperly 
l'peaking, what is commonly called facet wine. See Juices (Saccharine) and 
Wine. 


CCCCLXVI. MYRRH, (g) 

(f) Musk is an animal juice, the moft 
odoriferous of all known fuhftances. Its 
fmell is very diffufive, and adheres very te- 
nacioufly to fubftanccs _ perfumed with it. 
From thirty grains, water .extracted twelve 
grains, and from the fame quantity, fpirit 
of wine extracted ten grains. Spirit of nitre 
and oil of vitriol totally diflblve it. The 
former deftroys the whole of its fmcll, and 
the latter the greateft part of it. Spirit of 
fair, dilute fpirit of vitriol, and vinegar, have 
no effect upon it. Spirit of fal ammoniac 
diflolves a little of it. Oil of tartar fcarcely 
acquires any tinge from inufk, but extricates 
from it a volatile urinous fine]!. Mufk is 
not foluble in oils exprefled or diftilled. By 
diftiilation in a retort, musk yielded the 
animal principles, cmp\rjeumatic oil, volatile 
fpirit and fait. Musk, is ufed medicinally, 
and as a perfume. In the dittiljation of odo¬ 
riferous waters and fpirit, a fmali portion of 
musk included in a linen cloth, is generally 
hung in a ftill-hcad, the vapors of both 
liquors extracting its feent Spirit diftilled 
with musk immerfed in it acquires litde of 
its fmell. But water by this method ac¬ 
quires both the fmell and take. A minute 
portion of musk greatly improves the fra¬ 


grance of the difiilled odoriferous 'waters, 
as thofe of lavender and rolcmary, and 
heightens the fmell of other odoriferous in¬ 
gredients, without communicating any of 
its own peculiar fmell. Neuman. 

(g) Myrrh is a gum refin, from fixteen 
oun.es of which twelve ounces and a half 
were extracted by water, and from the fame 
quantity five ounces were extracted by fprrn. 
of wine. The whole fmell and taftc of the 
myrrh is receiver! either by the water, or by 
the fpirit, and the refiduous fubttances are 
perfectly infipid. By evaporating the aqueous 
infufion, an extract is obtained, containing 
all the bitternefs, but not the flavor of the 
myrrh, which feems to refide in an eflential 
oil ; three drams of which may be obtained 
by diftillation of a pound of myrrh. If fome 
powdered myrrh be inclofed in the white of 
a hard boiled egg, and fet in a moilt cellar, 
the liquor into which the egg will be gra¬ 
dually refolved, wilt extradt nearly all the 
fnoell and tafte of the myrrh. This liquor, 
which is commonly called, oil of myrrh per 
deliquiitm, may be precipitated and coagulated 
by fpirit of wine. This coagulurn is folu¬ 
ble by water. 
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CCCCLXVII.TW T APHTHA. This name is given to the petroleum 

which is the molt white, volatile, and thin, whether 
this bituminous matter poflefs thefe qualities naturally, or has acquired them 
by re<5tification. See Petroleum and Bitumens, (b) 

CCCCLXVTII. NATRUM or NATRON. This is a native 
alkaline fait of the nature of the mineral or marine alkali, which is found 
cryftallized in Egypt, and in lorne other hot countries, in lands which furround 
lakes of fait water. This cryilallization is produced by the fpontaneous eva¬ 
poration of this water *, and as that water contains other felts alfo, befides the 
mineral alkali, the natrum is not a pure mineral alkali, and is naturally found 
mixed with other faline matters, and particularly with common fait. This 
lalt is laid to be the nitre of the ancients. It is little known in this country. 
The foda, and fait obtained from it, being of the fame nature as the natrum, 
iupply all our purpofes. See Alkali (Mineral). 

CCCCLXIX. NEPHRITIC STONE, (i) 

CCCCLXX. NEPHRITIC WOOD, (k) 

( h) Mr. ^ j'utr'le thinks that naph-ha is quantity of which metal Mr. Pott extraif- 
formeti by a dittiliation of bitumens occa- ed from this Hone, by fulion with borax, 
iiuned hv fubterranean fires. Neuman affirms, that by diftilling the ftone, 

(t) K .phritic Stone. This is a green, he obtained‘a fmall portion of an empyreu- 
f'mi . nfparert, foliated ftone, unctuous to matic oil, and of an ammoniacal fait, 
the t-.-jch, not compact, nor capable of being (£) Nephritic Wood. This wood gives 
By Vvallcrius it is ranked amongll a blue color to fpirit of wine, or to water. 
vrp(iiin&; and by Pott, amongfl calcareous This color is changed to a yellow by acids, 
e.uths. Some other authois more juftly confi- and afterwards reftored to a blue by alkalis.* 
der it as a iicatites, from its unfluofity, from Dr. Lewis obferves, , that it is the only 
irs partial folubility in acids, and from its .woody matter which gives a blue tinflure; 
pioporty of becoming hard by burning. Its and that this is the only vegetable blue 
green color is occaiioned by copper, a fmall which is thus ddlruClible by acids. 

CCCCLXXI. 
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CCCCLXXI. NICKEL. (1) 

CCCCLXXII. NITRE, or Saltpetre. Nitre is a neutral fait com 
poled of a peculiar acid, called nitrous acid, , faturated with fixed vegetable 
alkali. 

This fait has a faline and cooling tafte, which is fucceeded by another more 
difagreeable tafte. It is eafily foluble in water, but in much greater quantity 
in boiling than in cold water. It is confequently one of thofe falts which arc 
more readily cryftallized by cold than by evaporation. Therefore, if fine cry- 
ftals of nitre are required, this fait mult be diffolved in water, and heat mult 
be applied, that the water may take up-more fait than it can retain when it 
cold. When this folution of nitre is allowed to cool, many cryftals will be 
formed which will be lb much larger and finer, as the quantity of fait operated 
upon at the fame time has been greater, and as the cooling of the liciuor has 
been flower. 

Cryftals of nitre are oblong folids, the large faces of which are parallel. They 
are kinds of prifms furrowed by parallel and longitudinal grooves. 

The add and alkali, of which nitre confifts, are united together fo intimately, 
that it may be confidered as a perfect neutral fait. It is not dehquefeent, but 
it retains ftrongly the water of its cryftallization, by which its tranfparency 
is preferved even in a dry air, and it does not efflorefee, or become mealy. 

Nitre is one of the molt fufible falts. It i»liquefied by a heat much lei's than 
-what is neceflary to make it red, and remains thus in tranquil fufion without 
fwelling. If nitre thus melted be left to cool and fix, whether it has been 
made red-hot or not in this fufion, it coagulates into a ibJid, fonorous, femi- 
tranfparent mafs, and i$ then called mineral cryjiaL This melted nitre, or 
mineral cryftal, has, excepting the arrangement of the cryftallization, all the 
fame properties as cryftallized nitre. Mr. Beaume obferves, that nitre lofes by 
fufion little, if any, of the water of its cryftallization, fmee the weight of the 
mineral cryftal is neaVly the fame as the weight of the nitre employed. 

(1) Nickel is a femi - metal, firft deferibed green color. 8. Thefe precipitates are fo- 
by Mr, Cronftedt, in the Swedish Memoirs luble by fpirit of fal ammoniac, and the fo- 
for the years 1751 and 1754. The proper- lution has a blue color. But no copper 
ties there attributed to it are, 1. That it is of can be produced by a reduction of the pre- 
a white color, inclining to red. 2 . Its cipitates. 9 . It ftrongly attradls fulphur. 
texture is folid, andfliining in its fra&ures. 10. It unites with all metallic fubftances,ex- 
3. Its fpecific gravity is to that of water cepting filver, quickfilver, and zinc. Its at- 
as 850b to 1000. 4. It is confiderably tra&ion to regulus of cobalt is the ftrongeft, 

fixed in the fire. 5. It is calcinable, and its next to which is that to iron, and then to 
calx is gn$ed. 6. This calx is not very fu- arfenic. ri. It retains its phlogifton along 
fible, but it neverthelefs tinges glafs of a time in the fire, and its calx is reducible by 
transparent reddilh brown, or jacinth color, a very fmall quantity of inflammable matter. 
7. It diflolvcs in aqua foitis, aqua regia, It requires, however, a ftrong red heat before 
.and marine acid, but difficultly in vitriolic it can be fufed, and melts a little iboner, or as 
acid. All thefe folutions have a deep-green foonas, gold or copper. Nickel is contained in 
color. The vitriol formed of it is alto of the reddifh-yellow mineral, called Kupfer- 
the fame color; and the colcothar of this nkiel, which, befldes nickel, contains alfo 
vitriol, and alfo the precipitates from the fo- iron, regulus of cobalt* arfenic, and fulphur. 
Julians, are tendered fcy calcination of a light 

Ll l ,, . '* Hence 
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Hence the liquefaction of the nitre, even at fir ft, ought not to be attributed 
to the water of its ciyflallization, as is the cafe with GlauberVfaft andmany 
other falts, but is a true fufion from the beginning*, and this fufibiiicy of 
nitre is caufed by the water which enters into its compofitiori' as a fait, anti 
not merely as a cryftallized fait. Accordingly, mineral cryftal is 'as fufiblc 
-as nitre itfelf. The fulibility of nitre, may alfo ^probably depend confider- 
ably on the inflammable principle which enters its compofition, and par¬ 
ticularly the compofition of its acid. See Acid (Nitrous). 

When nitre is kept in fufion with a moderate heat, while at the fame time 
it does not touch any inflammable matter, nor even flame, it remains in that 
ftate without fulfering any very fenlibJe alteration. But if it be kept in a ftrong 
lire, it becomes more and more alkahfed, becaufe then the flame ojr burnt 
phlogifton penetrates it, even through the crucible, fufficiently to deftroy the 
ncicl of the lalt. See Acid (Nitrous), and Detonation of Nitrje. 

From this property of being alkalifed by a ftrong heat alone, it aflifts the 
fufion and vilification of flints and fands as pure alkalis do. A confiderable 
part, neverchdefs, of the nitrous acid may poflibly remain in the vitrified fub- 
Itances, or may even contribute to the fufion. See Vitrification. . , 

All thefe fubftances, which contain phlogifton fixed in a. certain degree, and 
which are neverthelels combuftiWe, beings made red-hot and applied to nitre, 
accelerate greatly thecalkalifation of this fait,, and render it compi^at, if. thefe 
fubftances be in fuflkient quantity ; and reciprocally, nitre accelerates much 
and compleats the calcination or com bullion of thefe, Iubftances,, becaufe its. 
acid aflifts the burning of their phlogifton, and burns itfelf along with this in¬ 
flammable principle. * • ■ , * v -j. . 

1 his alkalifation is made with or without any fenfibfe detonation, according 
to the ftate, the quantity, and the greater or, lefs intimacy of the mjxtqre of 
she inflammable matters. And the nitre thus decompofed or alkalifed is fre¬ 
quently called nitre fixed by fuch or fuch fubftance j for inftance, nitre fixed by 
tartar; nitre fixed by coals, when it is al kaflfed kf. Tartar or by coals, This name 
of fixed nitre is improper: for when .the operation is finifhed, the refiduum 
contains nothing nitrous, but only the alkali of nitre, with the a£hes or earth 
of the inflammable matter employed for this alkalifation. 

The phenomena which nitre exhibits, when it is decornpofed by means of 
phlogifton, are numerous and interefting The, detail and explanation of them 
may be found under the article Detonation t(f : .N|tr^. , . , 

Nitre is capable of being decompofed, by .feverai other fubftances. Thefe 
are, pure vkiiolic acid *, vitriolic acid engaged with an earthy or metallic hafe * 
fedative fairy arfenjc *, and phofphoric*acid. , Butponeofthefefubftance* a£ts 
upon nitre in the fame manner as ph|ogifton does. They do not, like phlogifton, 
dellyoy its acid,, but only difehgage, and $kp. : Heqce it 

follows y *. That .after idfe^dccom^itioryq* 

ftances, its alkali-does 'hot..reinain*'-*doi^j«buf axombi^jIfs^^.llm ^Ka^^th 
the fubftance employed forthe, decompbfition.. ■ >■*&■.<■ iflg)jp$$pa 

in veflels proper for diftiHatiori, the nitrons acid /widely haybeen .fepasated 
during the operation from its alkali may* be Obtained For the detail * of thefe 
operations fee the words. Spirit «f Nitiu* Salt fN £ utr a v Arsenical), 
Salt (SaoATtvji), and Phosphorus* • . 

" Nature 
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Nature furnirties us with a very fmall quantity of nitre ready formed, in com- 
parifon of the quantities which are employed. Nitre is found naturally cryftallifcd 
in India, and as it is Fwepc from earths or Hones with brooms, it is called the 
/weepings of nitre or of faltftetrc, A nitre tnay be obtained from levcral plants. 
Theft; are die two kinds of natural nitre. All other nitre is only begun by 
nature, and is found in the walls of old buildings. Art is required to corn- 
pleat it, to extract it, and to purify k, as we lhaii proceed to explain, after 
having made feme reflexions on the generation of this fait. 

As neither nitre nor nitrous acid, engaged in any bafe whatever, is any where 
found colie<5ted from time immemorial in great quantities, as the vitriolic and 
marine acids are, but is only found produced from time to time in places where 
not an atom of this fait exifted *, it evidently appears to be habitually produced 
by the concurrence of circumftances favorable to its formation. 

Some chemifts and naturalifts believe, that becaufe nitre is cofttmonly ob¬ 
tained from fubftances long e$pofed to air, that nitrous acid exifted ready 
formed, like the other two mineral acids, and th%t it is fucceflively depoftted 
in matters proper for its reception. But this opinion is quite rejected, par¬ 
ticularly by chemifts, fince they have been aflured from experience, that by 
a long expofure of the mod proper fubftances for the reception and retention 
of nitrous acid, as fixed alkali, to the air, no nitre is ever obtained. Cloths 
foaked in fixed alkali, and expoled to air by hanging freely, are indeed at length 
filled with cryftals of a neutral fait \ but this is vitriolated tartar, and not nitre. 

On the other fide, we are certain that nitre or nitrous acid, engaged in any 
bafe, is never found but in places capable of being impregnated with vegetable 
or animal juices. Hence, it is never found in,any place inacceffible to thefe 
matters, as in very greait heights or deeps. 

Mr. Lemery the younger confxdering thefe things, and that nitrous felts 
or perfect nitre are obtained by analyfing many vegetable and animal matters, 
has concluded from thence, that this fait exifts naturally ready formed in the 
individuals of thefe two kingdoms, which, are, according to him, the only 
fource of it. In the Memoirs he has given upon this fubjedt, he explains 
how nitre, or rather nitrous acid, which is either at firft not perceptible* or in 
fmall quantity, in animals arid vegetables, may be afterwards unfolded by the 
: action of the air, and by the fermentation excited in thefe compound bodies as 
lodn as their life ceafes* 


But this opinion, although fpeeious, is liable to great difficulties •, for vege¬ 
tables arid animals are not permanent beings, but are continually produced 
ariddeftroyed. Thepeculiar fubftance'sthen, of which they arecompofed, confift 
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tain all the materials neceflary for its production: and all that we can infer, 
is, that the concurrence of animal and vegetable matters is necefiliry for this pro¬ 
duction of nitre. 

The third opinion concerning the origin of nitre is that of Stahl. This 
chemift, who thought, with Beecher, that the vitriolic is the only original acid, 
and that from this all other acids are produced, believed that the nitrous acid 
is only the vitriolic acid metaniorphofed by the union it contracts with fome 
other principle. This principle, according to him, is phlogifton : and putre¬ 
faction is the method employed by nature to combine this acid with the inflam¬ 
mable matter of putrifying fubftances, in the convenient proportion and man¬ 
ner for giving to it the fpecific character of nitrous acid,. 

This is the raoft probable opinion of all. For without confidering the 
analogies which are obfervable betwixt the nitrous and the volatile fulphureous 
acids, moftof the circumttances attending the origin of nitre leem to be further 
proofs of it. 

Firft, the atmofphere appears to contain the vitriolic add, or fome matter 
in which it exifts, and from which it is depofited in proper bafes. 

Secondly, nitre is never found but in earths or ftones which have been im¬ 
pregnated with vegetable or animal juices, and thefe juices mu ft have remained 
a fufficienrly long time to have fuftained the whole putrefactive procefs. 

Thirdly, Meflrs. Mariote and Lemery have expofed to pure air, during a 
long time, earths and ftones very fertile in nitre, after having deprived them of 
all their contents, and no nitre was formed in them, becaufe they had not again 
imbibed any vegetable or animal juices. 

Lafliy, the Academy of Sciences at Berlin, having propofed fome years 
ago, for the fubjeCt of their annual prize, to determine the origin and prin¬ 
ciples of nitre. Dr. Pietchs, who obtained the prize, fays in his Diflertation, 
that having foaked with urine and vitriolic acid a calcareous ftone, and having 
afterwards expofed it to the air during fome time, he found it afterwards full 
of nitre. This experiment is favorable to Stahl’s opinion, which Mr. Pietchs 
adopts in his Memoir. 

One part indeed of the obfervations which we have related agrees alio with 
Mr. Lemery’s opinion. But whether nitre be produced in vegetables and 
animals during their life, as Lemery believes ; or whether a part of the prin¬ 
ciples of thefe fubftances combines afterwards with the vitriolic acid difrufed 
in the air, c; pre-exifting in earths and ftones, as Stahl fays ; this may certainly 
be inferred, that nitre does not exift reader formed, Sand in great quantities in. 
nature, as the vitriolic and marine acids are, but that it is generated and pro¬ 
duce! from time to time by the concurrence of circumftances favorable to its 
formation. ,!/ •, I . 

We may obferve upon the fubjeCt of the principles and production of the 
nitrous acid, that as we h&Ve (hewn that putrefactive matters are requiftte to 


nature. ...... ^ ' ‘ . v % 

Nitrous acid, is not commonly- found difengaged: neither & it generally 
united with any one particular bafts, as marine add is; but k Is no fooner gene¬ 
rated, than it combines with any matters which it can diflblve, and which am withim 
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its reach. Accordingly, it is fometimes united with a fixed alkali, and conle- 
quently forms ordinary nitre ; luch are what are called the fweepings of nitre 
and the nitre of plants ; but moll frequently it is combined with abforbent 
earths, becaufe it generally meets theie in places where it is formed moll 
copioufly: it is, therefore, moft generally found in the form of nitre with an 
earthy bafis - 

The moll favorable places for the production of nitre are the habitations of 
men and animals, and particularly luch as are low and rnoift, as cellars, 
kitchens, ftables, houfes of office, and others of that kind, which are apt to 
to be impregnated with vegetable and animal matters, and alfo to have an 
habitual moifture, which is favorable to putrefaction; and, laftly, which arc 
fheltered from rain, which might otherwife diflblve and carry off the nitre as 
foon as it is formed. 

Thefe buildings are true nitre-beds. When they are old, their rubbilh and 
plafter are full of nitre : but this nitre is only a nitre with an earthy bafts, 
which is not fufceptible of cryftallization or detonation, which are the two 
efiential qualities in nitre for the principal uies^to which it is applicable, anti 
which it cannot poflefs but by being joined to a bafis of fixed alkali. Befidcs, 
the nitre of rubbilh is mixed with much common fait, which comes alfo from 
the vegetable and animal matters, and from fome heterogeneous fubftaners, 
which alter its purity. The chief intention, therefore, of die operation upon* 
rubbilh, to obtain a perfeCt nitre, is to furnifli this fait with a bafis of fixed 
alkali, and to difengage it from the heterogeneous matters which alter its purity. 
Thefe views are accomplilhed in the following manner. 

The rubbilh containing nitre is to be broken to linall pieces, and mixed with 
nearly an equal quantity of wood-alhes. This mixture is to be put into calks 
ranged along each other, placed vertically on one of their ends, and fupported 
at the height of two feet above the ground. At the bottom of each calk is a 
hole, filled with ftraw. Water is to be poured into the firft calk; and this 
■water, when impregnated with all the faline matter in the-mixture, flows into a. 
bucket placed under the calk for its reception. This fame water is poured 
fucceffively into the other calks, and thus becomes impregnated with more and 
more faline matter. The makers of falt-petre objfcrve always to pafs the 
ftrongeff lixiviums through calks filled with new matter; and before they throw¬ 
away the matter of a calk when alsnoft exhaufted, they pafs through it die firflr 
water yet unimpregnated. By thefe operations, which are well contrived, they 
obtain a lixivium as much impregnated as it can be, and they at length entirely 
exhauft the rubbilh of all the nitre it contained. 

The lixivium , of nitre thus prepared is carried to great copper cauldrons, in 
which it is boiled and evaporated, till it is fufficiently ftrong for the crystalliza¬ 
tion of the falts. As the two cryftallizable fairs contained in this lixivium are 
nitre and common fait, and as the latter of thefe Calcs is cryftallizable by evapo¬ 
ration only, and the iecond by cold only; the common fait cryftallizes fir ft 
during the evaporation, and forms fin all cubical cryftals which fubfide to the bottom 
of the cauldron. The falt-p tre-makers call it the grain. They take it out with 
large ladles, and put it in a balket hung over the cauldron to drain. This 
evaporation is continued,. and the grain is to be taken away as faff as it ia 
formed,, til) the liquor be fo much evaporated, that, when it is cold, much niu-e 
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will be cryftallized in it; and in order to difcover when it is fufficicntiy evapo¬ 
rated for that purpofe, a fmali quantity of it is to be taken out from time to 
time. When they perceive, upon cooling the liquor, that a fufEcient quantity of 
nitre Is formed in it, they remove the liquor from the cauldron into large copper 
bafons, which they carry to a place ddigned for t^e cryftallization. 

As this liquor contains much nitre, and as it is quickly cooled, the greateft 
part of the fait is coagulated at the bottom of the bafons in unfhapely mafles, 
compofed of many fmali needle-like cryftals of- nitre, and fometimes of large 
regular cryftals upon their furfaces. Theie are called flicks of nitre . 

In the bafons remains a large quantity of liquor, the nitre contained in which 
cannot be cryftallized but by a fecond evaporation, which is therefore performed 
in the fame manner as at firft, and more nitre is obtained. This operation 
is repeated till no more nitre can be formed by cooling the evaporated liquor, 
which then becomes very red and acrid, and is called the mother-water of nitre . 

This mother-water is compofed almoft entirely of nitre and common fait with 
earthy bales, which certainly proceed from too fmali a quantity of afhes having 
been mixed with the lixivium-of the nitrous rubbifh. This mother-water may 
therefore be avoided, by mixing a fulHcient quantity of afhes with the nitrous 
rubbifh, to decompofe all the falts with earthy bales which it contains and 
thus, after the feveral evaporations and cryftallization s, nothing would remain 
but a fmali quantity of red liquor impregnated with undtuous matter. 

When only the ufual quantity of afhes is employed, the bafis of the earthy 
falts contained in the mother of nitre ma/be precipitated by adding an alkaline 
lixivium. This precipitate is white, and is called the magnefla of nitre ; and, 
tit the fame time, the nitre with earthy bafts in the mother-water, being changed 
into a nitre with bafts of fixed alkali, is eafily obtainable by cryftallization: 
but the falt-petre-makers do not employ any of thefe mpthods with their mo¬ 
ther-water, which they throw upon the nitrous rubbifh after it has been 
exhaufted of its fait by iixiviation. Some time afterwards, they lixiviate this 
rubbifh in the fame manner as they did at firft, that is, with the addition of 
aflies, and obtain from it more nitre. We may eafily perceive that this ope¬ 
ration is precifely upon the fame principles as one of tnofe we have propofed. 
See the words Water (Mother}, Nitre with Earthy Basis, Salt (Com¬ 
mon) with Earthy Basis. 

The nitre obtained by thefe cryftallizations is red, and foiled by the liquor in 
which it was djflblved, which has alfo that color. Further, although common 
fait does not cryftallize by-cold alone, yet a certain quantity of it always cryf- 
tallizes along with the nitre *, both becaufe the evaporation continues while the 
liquor cools, and becaufe'the nitre, during its cryftallization, always takes with 
it a portion of common fait. $ 

This nitre, which the manufacturers call nitreofthefirflhdlingy is therefore 
impure, and milted with common fait, and withfalts wkh earthy bafes, by 
which it is rendefeduhfit for-many of the tifes to which nitre is appUed,as we 
{hall afterwards fee. It is purified by dHIblvmg it in pure water* and by pro¬ 
ceeding td a fecdrtd cryftaBization by cdld $ *atid as? in this fecond-oryftailizatkm, 
the proportion of nitre to commonfalt, and to falts-with earthy bafes, isinfi- 
nitely greater than at firft, fo that when the liquor is* at the point of the cryftal¬ 
lization of the nitre, it is very far from- being-fo much evaporated that the .com¬ 
mon 



N I 


447 


mon &lt can cryftallize at that time j and therefore the nitre obtained in this 
fecond operation is infinitely purer than that of the former. It is alio white, 
and is called by the manufacturers nitre of the fecond boiling. This is the nitre 
employed by diUIllers of aqua-fortis, for the ordinary aqua-fords. 

But this nitre is not yet fufficiently pure for the preparation of gopd gun¬ 
powder j and it muffc therefore be purified by a third boiling or cryftallization. 
This is the pureft nitre that is fold, or that is kept in arfenais. It is very 
beautiful and white: bdt it is hot yet fufiiciently pure for certain delicate ope¬ 
rations in chetniftry, and mult therefore undergo a fourth purification. For the 
unclerftanding of the theory of the operations for the extraction and purification 
of nitre, fee the article Cr ystalli z at fON of 'Salts. 

All nitrous earths and It ones which are found, contain alfo a confiderabic 
quantity of common fait. The late Mr. Petit, who kas given, in the Memoirs 
of the Academy of Sciences, a good defcription of the manufactory of falt-petre, 
1’ays, that the quantity of common lalt contained in the materials is nearly a 
fourth part y of the quantity of nitre. It is even probably more, if we compre¬ 
hend the common fait with earthy bails contained in die mother water of nitre. 

This common fait is depofited in the nitrous earths -and Hones By the 
vegetable and animal juices ’which are neceflary Tto the generation of nitre, all 
which contain more or lefs common fak. The exigence of this common dalt in 
all nitrous fubftarices has induced fome chemifts to believe that the marine acid 
was converted into the nitrous. 1* have heard that a certain pcffotn had the .fecret 
of transforming common f&k into nitre, and that he had propofcd tofurrafh nitre 
at a cheap rate. A more particular examination of this matter deferves to be 
made* by chemifts. 

No ufe is made in France of the common fait in the ma»ufd£hiring of fak- 
petre. The farmers-generaloblige the Mahiifadhlrers to give-an exadf account 
of it, and to throw It info the fiver. The purification of it would be difficult 
becaufe, during the* making Of the falt*petrc, a febriimgal fait of Sylvius is 
formed, by the union of the vegetable alkali of the alhes, with the acid of the 
marine fait with earthy bafis *, and becaufe the fait of Sylvius has all the pro¬ 
perties of crommr n fak, drily that its take is very difagreeable. 

The 1 ufe of nitre i$ Very extenfive in medicine, and in the arts, and in 
chemiftry. Perfons who know little of chetniftry muft be furprized that this 
fait, fo mflathfiiablef fhowld be employed in medicine as a powerful diuretic, 
ledative,’ ahd cooler 'Which virtues it certainly poflMes. It is daily preferibed 
by the molt" Iknifui '^hyiiciahs, frdrri tfen or twelve grains to half a dram, in 
iome proper drink, * It-might be given Withoutdanger in a much more con- 
fiderame' quantity y ?for *this felt, Which is perfedfely neutral, is very mild-, but 
it*has been dbferved to "produce its intended effe&sbetter when* it is given in the 
; (m) ■ <' 

M. 4 . I , 

{«} Some curious experiments concern- furprSfingly diminHhing the number of arte- 
inst the cffe&s cf nitre taken internally are rial pulfations > and that its effects are much 
'mdre *jmwfcrful t ;> When newly;, difibh?ed in 
it^Kitlars, > thapaftr & has Water, fharrwhen‘ it had remained ibflblvid 
a pttyfcTO&fttfoft duLringfbme hours. As this difference mull 

locity of thecirculajCH^brtkehktbd^ ahd J of IWve proceeded fifhai the cold, which is pro- 
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Befides the nitrou acid obtained from nitre, which is one of the moft power* 
ful agents in chemiftry, nitre itfelf is alfo ufcd in many chemical operations. 
Its properties of detonating with bodies containing phlogifton* of accelerating 
■their calcination, and particularly the calcination of the imperfc& meta’s, 
lender ij: ufeful for the purification of gold and filver when they are allayed 
with other metals. As nitre is quickly and eafily alkali fed, it enters into the 
compofition of reducing fluxes, or of Ample fluxes, 4 toaffift fufion and vitrifi¬ 
cation. Laftly, by its detonation it may be employed to dilcover the prefence 
of the inflammable principle in fubftances. 

But the moft conliderable life and confumption of nitre is in the preparation of 
gun-powder, of which this fait makes a great part i and for this purpole it mull 
be very pure See Powdxr (Gun), and Powder (Fulminating;. 

CCCCLXXIir. NITRE (ALKAL 1 SED.) This is the fixed 
alkali which remains after the nitrous acid has been deftroyed by its detonation 
with any inflammable matter. This alkali is generally called fixed nitre . See 
3STitre (K ixed)« 

CCCCLXX 1 V. NITRE (A M M O N I A C A L) This is a neutral 
fait refulting from the combination of the nitrous acid, to the point of faturation, 
with volatile alkali. See Ammoniacal (N itrous) Salt. 

CCCCLXXV. NITRE (CALCAREOUS), or NITRE 
•with EARTHY BASIS. Calcareous nitre is a neutraj, fait com¬ 
pounded of the nitrous acid combined to faturation with a calcareous earth. 
It is generally called nitre with an earthy bafis, becaufe the falts formed by the 
nitrous acid with the other earths have not been attended to. 

Nitrous acid difiolves with great aftivity all calcareous earths arid Hones, 
calcined or uncalcined. It diifolvcs a large quantity of them, and leaves no 
refiduum when they are pure. By this combination is formed a neutral fak 
very deliqucfcent. This fait is not fufeeptible of a true cryftaliization. It has 
a poignant, acrid, and bitter tafte. If it be evaporated to drynefs, it becomes 
folid, and feems to be an earthy matter, which does not detonate, or at leaft 
very weakly, with inflammable matters. 

All rhefe properties of nitre with an earthy bafls proceed from the weak ad- 
hefion of its acid to the earth. This adhefion is i© weak, that if the ialt be 
diftilled in a retort, an acidulous phlegm will firft pafs over 5 and when the fire 
is encreafed, all the acid will follow, excepting a fmall portion which adheres 
more ftrongly, but which may be at laft expelled by calcination m an open fine. 

Mr Pott, who has particularly examined the combination of nitrous acid 
with quickiin.c, lays, .that this acid fuffered remarkable alterations by diftil- 
latioq from quicklime, and by repeated cohobations. By. thefe experiments 
he obtained a nitrous lak more fenfibly fufeeptible of cryftaliization and de¬ 
tonation than ordinary nitre with earthy bafis ; which is very remarkable, and 
may induce us to fufpedt that a part of the nitrous acid, and of its inflammable 
principle, might combine with the quicklime, lb as to give it the chara&cr of 

(,5h 

duced by nitre during its folution, probably "woman, and other dangerous fymptoms, 
a much greater effect would he produced by which were occasioned by her (Wallowing a 
procuring that folution in the ftomacb. A folution of nitre in water, by miftakc, ih- 
reinarkable inftance is given in that book of ftcad of Glauber’s fait. , ' 

.a fudden (Welling over the whole body of a 

a fixed 
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a fixed alkaji; dr that the nktous acid, deprived by the quicklime of part of its 
phlogifton, might berenderedmore capable of contra&ing a ftrong union with 
the qnkfcdfi^e* From -what Mr* Pott has laid in his Differtation,.the nitrous 
acid feema, by treatment with quicklime^ to be rendered fuiceptible of an 
entire decompofition, See his pijferiation in the French edition of bis works, by 

IIJ.' p* 17$?. 

A great quantity of nitte with Earthy bafis is found ready formed in nitrous 
earths and ftones. - Nitre is moil frequently produced in that form. This nitre 
may be decompofed by a fixed alkali, which unites with ifsr acid, and precipitates 
the earth, in the process for making fait-petrel The modier-waterS obtained in 
thefe operations contain Ml a large quantity of this nitre with earthy bafis. See 
the uwrdNiTRE in thepreeedfnfrarticle*. 

CCCCLXXVI. N DTK,£ (C^BIC or QU ABRANGULAR)* 
When nitrous acid is faturated with mineral alkali, a neutral fait is formed, 
fufceptible of l c^ftaltization and of detonation, and confequently is. a kind of 
nitre. This faltuhas all the effential properties of nitre %idi bafis of fixed vege¬ 
table alkali^ but**the hnarine alkali, which is its bafis, changes the form of its 
cryfials,f,which are v not channelled prifms, like thole of ordinary nitre, but are 
cubes, or femetimes parafielipipedons, with r-homboidal faces; From thefe 
forms the faithasbeen, called Quadrangular nitre* ' 

We may'make quadrangular nitre by combining dire&ly the nitrous acid to 
the point of duration with the cryftals of foda, or by 1 precipitating with this 
alkali the folutions of earths and metals made by* nitrous acid; or by precipi¬ 
tating with common fait the metafile filiations in nitrous acid, which are fuf¬ 
ceptible of this precipitation; or, Jaftly, by deCompofing common fait by pure 
nitrous acid in the operation for making the diftiiled aqua regia. I11 ail thefe 
cafes the nitrous acid is evidently combined with marine alkali, and forms cubic 
nitre. This ialt is not ufed in medicine, chemiftry, or the arts, as it is rather 
inferior than preferable to ordinary nitre. 

CCCCEXXVII. NITRE FIXED by ARSENIC. This pre- 

f aration is the alkali of nitre,-the acid of which has been expelled in an open 
re by means of arfenk, of which, therefore, jjrae portion is retained by the 
alkali. To make this preparation, feme nitre is to be put into a crucible, 
which is to be placed in a furnace.. When the nitre is red, a final! ipoonfull of 
whjte arfenic powdered is to be projected upon it, which caufes a great effer- 
ve&ence, and afterwards vapors to afeend; 10 that diefe ph«aomena are limilar 
to thofe which happen when nitre is detonated. They are, however, different. 
In the detonation of nitre, the acid is burnt and deftroytsd; but in this ope¬ 
ration the acid is only difengaged from its bafis by means of the arfenic which 
has that property. Threbufiicion above-mentioned is caufed by the powerful 
action of arfenic Uponr nitre. The fumes which rife copioufly in this operation 
are a mixture of thofe of very concentrated nitrous add with a part of the 
arfenic which is fublimed by the heat. 

Arfehic is- ‘ehnsrprejeda^ at different times into the crucible, fillno more 
perceived*, and -pk the .operation, is finished;' Tw"fumes 
which rire Iq diis experiment muft be very noxious, and therefore it ought? always 
to be done under a chimney which draws well. 

. ; M m m -As 
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As arfenic cannot difengage the nitrous add but in proportion as it com ¬ 
bines with the bads of the nitre, we might expedt to find in the crucible, after 
the operation, the alkali of the nitre perfectly faturated with arlenic* Never- 
thelefs, the remaining matter is very alkaline, very far from , the point of 
faturation, and retains but a little arfenic. The caqfe of this is, that the 
con tad of the air and the vapor of the coals make Jtaofl: of the arfenic fly off as- 
faft as it combines with the alkali} for when the evaporation is made in clofe 
veffels, tile alltali of the nitre is neutralifed, and entirely faturated with arfenic. 
See Arsenic, and Salt (Neutral Arsenical), 

Nitre fixed by arfenic cannot be employed but as an alkali which contains a 
certain quantity of arfenic, and mixed with a fmall portion of nitre which may 
elcape the attion of the arfenic towards the end of the operation. This alkali 
may be employed as a flux, as it powerfully afiifts vitrification, as Mr, Pott has 
done in his experiments mentioned in the Lithogeognofia. 

CCCCLXXVIII. NITRE FIXED by C O A LS. To make 
nitre fixed or alkalifed by coals, the proper quantity of nitre is to be .put into 
a crucible, which ought to be fo large that the nitre fhall talfe upi but a fmall 
fpace in it. This crucible is to be placed in a well kindled fire * and when 
the nitre is melted and red-hot, a fmall fpqqnfull (about a; dram or half a dram) 
of charcoal grofly powdered is to be projeded upon it Inftantlya vivid in¬ 
flammation happens, which continues till all the charcoal is entireiy confumed. 
When this inflammation or detonation ceafes, another quantity of charcoal' 
like the former is projected upon it, and is left to be confumed j and thus* 
charcoal is continually to be projected till no more detonation is caufed 
by it, , ■; 

Then the matter contained in the crucible, which at firft « very .fluid, 
becomes afterwards thick and almoft folid, becaufe it is then fixed alkali, which- 
is much lefs fufible than nitre. The fire muft be f ncreafed fuificiently to* 
make this alkali melt. During this fufion, feme fmall detonations happen* 
from time to time, which ire occafioned by a portion of nitre which the large 
quantity of alkali, and the want of fluidity towards the end of the operation* 
had preferved from the conta$ of the coals. When the matter is in good 
fufion, and no detonation happens upon projecting fmall bks of coals, we 
may then know that the nitre is alkalifed, and that the operation is finifhed. 
We ought to remark upon this fubjedt, that when the fmafieft pofiible quantity 
of nitre undecompofed is intended to be contained, more coal mull be added* 
than fee ms to be neceflaiy for alkali fing the quantity of nitre. v In this cafe the* 
alkali is generally phlogiflicatod* unldl it be afterwards calcined a very long 
time in-an open fire. . , ... . „. .. . ,■* r > , 

If, on fife contrary, it is intended to be ds nmcli dephlogifticated as pofiible, 
and incapable of giving Or. retaining'«ny, ». #<*4 * 5 f ite 

perfect purity from undecompofed mtre he not required i then In the prepa¬ 
ration lefs charcoal ought to be ufed than is necefiaiy for the detonation of the 
whole quantity of nitre. This remark isalfo applicable by 

tartar and by all othcrdnflammabk matters,; See -Atws^&i 

tad Detonation # Jt&wiki. V v ■ ‘ V "V r 'Z- - 
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■CCCCLXXIX. 1 T fc E r F I X E D by MET A L S. All the 
metallic fubftances which are fufceptible of decompofition being treated in 
the fire with nitre* alkalife it, and make it detonate more or lefs fcnfibly. The 
moil inflammable of thefe fubftances, as zihc and iron, make with this fait fo 
luminous and fobrillianta detonation, that they are advantageoufly employed 
for that purpoie in fire-work^. - Other combuftible matters are lefs eftedual, 
but their inflammation with nitre is fufficiently ftrong to produce all the 
effential effedf'of the detonation of nitre *, fo that after this inflammation, the 
acid of the fait is deftroyed and burnt with, th$ phlogifton of thefe metals, and 
its alkali only remains mixed with the earth of the calcined metals. We may 
then fay, that nitre is fixed by metals, as Well as we fay that it is fixed by 
coals or by tartar; :;Y'. '• • ; ^ 

After the detonation of nitre with metals* its alkali may be eafily obtained 
alone, and fepatated fromthe metallic earths, by lixiviating with water the 
remainder. By filtrating and evaporating this water, this kind of fixed nitre 
may be obtained in a'dry ftate. It is efientialiy the fame as nitre alkalifed by 
any other inflammable matter. Only that it is much,more acrid and cauftic, and 
rtfembles thofe alkalis which have been treated with quicklime. 

- In jfome known operations of chemiftry we may obferve this caufticity which 
the alkali of* nitre acquires after detonation with metallic matters. Such are 
the opcratiohs r fbf t diaphoretic antimony, and for the -tid^ure of metals, or iilh 
of Pafactj/ks, in whkh "nitre is rendered exceedingly cauftic by 

■the metafile.calx&f j.. : fide*. volatile alkali treated with thefe 
metallic earths becomes in the fame manner as when treated with 

quicklime* wp in general upon alkalis as 

quicklime docs.. Set the articles of the fiveral metals > am 0/ Alkali (Fixed), 
atfd PaTONAT’iok.^^tTkfii'T’ 'V ’■ 

CCCCLXXX. INITRE FIXED ^TARTAR, This alkali 
is made by mbung tpgether equal parts of nitre arid tartar, which ought to be 
Ori)y grofily powaeted;:' iabcwre'1$ to be put into an open veflel of un~ 

yamii&dke^l^ flt'U 'tp be placed under a chimney, and 

it dsh'bfrhfe.'latt^i' Hw'.* ag^Mwdr^diiiir. ‘ It, kirioles'around "the Charcoal, and 
deflagrates acfirftiweakly :but as the matterfirftinflamed kindles the reft, the 
dfetferatbft. mixture is inflamed. 

Thfc redapd buiMi£^atter £neli& boils, and flqws ; 9vef v the, veflel if this be 
not fufltcieiftly, ikrgp: theft tHe d*ton!k]pp gradually diniinfes, and at lull: 
cttoShi* The refidudm cpriflfts of thfeA alkalis of nitfe ^hd/pf tartar mixed 

together;’' * . "Mr :’ ..' V’V 4 i *•}'. '’#f ’ * ■'' ,f ■ ,x “{ 

: ■ alkali*,as ; iWeilfb^by 00^; m "eafcHoifrthern very pure 

^ ^ ^V^'fLk'^ tek.dk. J .. ' ^Ite-.-i lift in ^''LLukldr- i iCiklLi ‘ ji. J -te j2> & . >L ■ _|L. . ,1 _ W. l . • /• 

ftkref ^ . . 

■ *«te but it may be compleatly alkalifed by 

.fike bther fixed alkalis. : \\See Ai.- 

tM^ilMaci*- ^ '1fc»ecau0^1%fec: ifieQuent ufe 
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of pres arid metallic matters in eflays' and 
v' 1 '';Ii4 fimilar 
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fimilar operations, for which purpofes it need not be perfectly pure. See Flux 
(White), and Detonation of Nitre. 

CCCCLXXXI. NITRES (METALLIC), or NITRES 
with METALLIC BASES. Thus may be named alt neutral falts 
compofed of the nitrous acid united with a metallic fubftance; arid the feveral 
kinds of thefe nitres may be diftinguifhed by laying, mtre of filver, nitre of 
lead, of mercury, Sec. See Salts. 

7 he nitrous acid afts in general powerfully upon all metallic fubftances, 
but with remarkable differences, depending on the peculiar natures of the 
. metals. 

Some metals, as gold and platina, pan not be difiblved in their ftatc of 
aggregation by nitrous acid alone, and require the concurrence of marine 
acid. Others, as tin and regulus of antimony, are attacked fo powerfully, 
and are fo well dephlogifticated by nitrous acid, that, as foon as they are 
diflblved, they are reduced into, a white calx, which feparates from the acid, 
and cannot remain united, becaufe they want phlogifton. The marine acid 
combined with nitrous acid moderates much the action of the latter acid on thefe 
metals, prevents their calcination* preferves a part of their phlogifton, and 
thus is an intermediate fubftance by which they remain united with the ni¬ 
trous acid. 


Other metals, fuch as copper and iron, arc eafily.foluble by nitrous add 
alone, and remain united when the acid is in much larger quantity than is 
necelfary to difiblve the metal: but when, the acid is faturated, a part of thefe 
metals always precipitates in ftate of calx, and the part which remains united 
with the acid forms an imperfect neutral fob, very deliqudcent, and not, of 
very little cryftalligable. ' ' 

Laftly, the other metals, particularly thafe called nobite or lunar, fuch 
as filver, lead, mercury, bifmuth, and even regulus of 'arfente, arc very fo- 
luble in nitrous acid, which, they feturate, from which they do not precipi¬ 
tate without addition, but form with it cojapJeat neutral felts fufceprible of 
cryftallizatipn- . fv ' - •' i, , 

Nitrous acid adheres .fo ftrongly to thefe metals, that the metallic felts 
formed by, them are fufceptible of detonation, but, not iuflkietidy torefift 
the adtiqji pf fire, which expels it without die help'of any intermediate 
fubftance. , , : s ' 1 

The nitre of filver is known by the name of lunar cry dais. ' Set Crystals 
(Lunar). M ercurial nitre is. alfo frequently called crymh of mercury. This 
fait refembles much the nirre of filver by its principal properties. Sec Man- 
curv. • T he nitre of lead has, tbis ipeculiaiaryi that by exposure to fire without 
addition of 

and detonates, . This. phenomenon * *nqft be '.atid 
the lead which is the bafts of thfe fait. Much. 


jp* ■ mtyr even , inflames 
to the pblogifeon of 
therefore attends 
ly the nitre 


the expqfure of nitre of lead tof fire in Piofe 

of bifmuth, and that of regulus ofarfenic, .wbuldV«iiilbit-.;*he^' fame pheno- 



menop, as ifie 
of lead. 


ofthdk inflammable a*that 




' . , f 1 Jrt», • 


•f ♦ 



N* U T 

CCCCLXXXII. NUTME G. (») 



(») Nutmegs. This fruit contains two ounce of eflential oil, and afterwards four 
kinds of oils, namely, a grofs febaceous oil, or five ounces of the grofs febaceous oil 
and a volatile eilential fluid oil; in which were Found floating on the furface of the 
ha ft the peculiar tafte and fmell of nutmegs water in the ftill. Rectified fpirit of wine 
refide. The eilential oil tlfaapgwui* to he difiMvev iffi the tffimtial oil, and a part of 
of two kinds; one of which is fo light, the cxpreffibler oil* From four ounces of 
as to fwim upon water, and to rife in dif* nutmegs nine drams of a concrete oil were 
tillation with fpirit of wine j and the other expreued. This oil contains a confidcrable 
is fo grofs and ponderous, that it links in portion of the eilential oil. It is brought 
water, and is with difficulty capable of from India, in form of cakes, and is called 
being diftilled with water, and not at all oil tf mace, the mace being one of the ex- 
with fpirit of wine. Sixteen ounces of tenor coverings of the nutmeg, and con- 
nutmeg* yielded, by diftiliation, half aa taining fimilar oils. Ntuman, 
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CCCCLXXXIV. u OCULUS MDNDL Q»). 

CCCCLXXXV. O F F A ALBA. (j). 

CCCCLXXXVI. OIL. OH may in general lie defined a compound 
body, little, if at all, foluble in water, whicn is capable of burning with a 
flame accompanied with fmoke and loot, and of leaving a nefiduum of coal after 
its diflillation. 

All oils are eompofed of phlogifton, acid, water, and earth j for all thefe 
principles are difcovered in the decompofition of any oil, Qfi we (ball -Toon lee. 


(o) Ochre. Ochres are ferruginous earths, 
or calxea of various colors, red, yellow, 
brown. They feem to have been depofited 
fiom fertuginous or vitriolic waters, nearly 
in the fame manner as a reddifh Or yeilowifh 
powder is precipitated from folutions of iron 
in vitriolic acid merely by cxpofure to air. 
By redu&ion with charcoal or other inflam¬ 
mable matte’ * conflderabie quantity of 
iion may he extracted from thefe earths* 
WaUerui* furs, that the iron thus obtained 
from of bres is of the kind called red-jfart, 
that brittle when hot. Ochres are ufed 
as pigments. By calcination, they all ac- 
*]ui> e a red color. 8a Ores o/Islovi. 

( p ) Oculus Mu Khz is a variety of the 

opal. It is opake, and its color 

is generally yellowifh. It has this peculiar 
property, that by lying tan* hours in water, 
it bu?omes tranfparent, and of p ytjlow 
amber color* Some are laid to a^uire by 
thfit means a luminous flame color. 


(y) Off a Al^a, t>r Offa Heimontii. 
When rectified fpirit of wine Is added to a 
Solution of mild volatile alkali in water, the 
fpirit having a -ftronger difpofltion than the 
alkali to unite with the water, and having 
no diipofition to unite with‘the alkali, pre¬ 
cipitates the alkali from the water. The 
alkali thus precipitated, being mild, or’com- 
bmed with flxable air, acquires a folid or 
concrete Hate, and is not different from the 
-common mild concrete volatile alkali, It 
is called the affa alba, or offa Htlmontii. No 
fiich precipitation is etta&ed by adding 
re£bfled fpirit of wine to the cauftic volatile 
alkaline fpirit made with quicklime, beciiiftM 
the difpabtion which cautKc volatile alkali 
hat to unite wbh'water n (bmuch.Amawsr 
than that of fnlld volatile alkali, that me 
•tamer capnotJte oyerofoafafeiin a concrete 

(yqi^ruaj. , 

» * 
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But perhaps the water 1 and earth which Are in oils are in them combined 
together, and exift in the Hate of an acid. 

Fr6m what we have faid concerning, the nature of oil, this fubftance appears 
to confift of feveral principles (r). It , is alio one of the proximate principles 
of all vegetables and animals; The oil in theft; fubftanceseven conftitutes the 
effential diftin&ion betwixt them arid thofe of the, mineral kingdom, for in no 
mtneralcan the fmajleft parjticleof^ 

All the oil obtained from vegetable and animal fubftances has a certain 
number of general properties which form its character as oil j but is alfo much 
diverfified by many peculiar properties, according to the particular kinds of 
vegetable and animab matters from which it is extradited. Hence, the feveral 
kinds of oils are diftinguifhable from each other. In the prefent article we fhall 
only mention the moft general properties of oil. 

All oils in general are volatile, that is, they may by a certain heat be raifed. 
into vapors. The heat neceffary to evaporate the leait volatile oils is not even 
very confiderabie. It is much lefs than a red heat * accordingly oil may be 
confidered as a volatile body. 

All oils which arc expoled to a heat capable of,evaporating them, are eafily 
inflammable, in open air, by contadl of any inflamed matter, and burn 
with a tfhite, luminous flame, accompanied with fmo|ce. Oils, like all other 
combuftible bodies, are entirely, decompiled by their inflammation. This 
inflammability of oil (Hews that phlogiftph is one of its principles. 

The inflaaptnable - property* of oil has milled the ancient chemifts down to 
the time of Beecher and Stahl*. They gave the name of oil to the inflammable 
principle of metals, of folphuiy; a$d of charcoal, as well as to what is properly 
called oil But the inflammable principle which enters into the competition 
of thefe bodies is only one of the con ftitueat parts of oils and oil Cannot tranl- 
fer this principle to any other body without being previoufly decompofed, and * 
ceafing to be oil. See Phlogiston. 

If any oil be dvftilled without an. intermediate fubftance, at hrft a Uule acid, 
phlegm ariles, and afterwards the oil itfclf •, and when, a greater degree of 
heat than that of boiling water has been neceffary to raife it, it always ac¬ 
quires art Cmpyreumatic quality, fo much ftronget as Hie heat requiflte to be 
employed was greater. This oil is accompanied^Wlth ah acid, which be¬ 

comes more and more ftrong as the diftillation advances. In the retort a (mall 
quantity of fixed and refiduous coal remains;and alio the foot of 
oil, are very difficultly combuftible s but .'at ’ inflammab’e 

principle maybe burnt: them, nothing remain*.but afoes,-:which, when well 
waflied from any veftige of fixed alkaii which--they may contain, are a pure 
earth, ‘ ’ 

! If the pil in the receiver bpjsxdmined, we fhaljl fifid that it is lefs jh quantity* 
ihan the cfll ;drigina|ly!eiOTjp|d^'l^^ which we may know thait ( i quantity 
ofoii -hAUs ■ beeia-. . operation-.. /the water, aci4vjW:; earth - 

evidently proceed &^ ; ihe;aee^^ftod'porCK>n. of - oil. • Hence aU,;o&«cg&tains 

{^i' * •'< j ’ \i', v', ( f. ’ '•']*{''i'iVt 'i ■ ; - 1 « . ■' ■ i°’ [ ')\ ■? 

the ;s ^r ! lji^J>IW''''er, fcUhftjttiejit parts of olf, menttefttdin the ICxtV we may 
adii, that * car hy mineral acids, 1 ^eut' it Werjf fsBrgji ''quantity 

, ef elaftic vapor, or a kirtd of fixable stir. '!■' ' ' 1 • **• :b. % • 

1 * ' 1 . rl >l . . i i . . .... .1 V i .* ' . 'a ^ ! ’ * ■. *. i 
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the principles mentioned in the definition. This is further afcertained by tt- 
xiiftilling the fame oil, by which another portion of it is decompofed, and the 
fame pri nciples are obtained. By repeating the operation a number Or times, 
.the whole oil may thus* be decomposed/ into water, acid, earth. Thejphiogi(Ion 
of the decompofed oil is diffipated in infenfible vapors, which cannot be confined 
and colle&ed, excepting that portion of it which remains fixed iri the refiduous 

coa i , 

An important remark may be made on thefe repeated diftillatiohs of oils, 
which is, that the undecompofed portion of oil which paffes over into the re-, 
ceiver, becomes by each diftiilation more and more thin and volatile. But as 
oils chiefly differ from each other in greater or lefs fluidity and volatility, by re- 
peated diftillaciqns, therefore, thefe differences are leffened, and all oils are ap¬ 
proximated to a common ftate. 

Thde experiments have not been profecuted 10 far, as to enable us to de¬ 
termine the poffibility of reducing all oils to one and the fame ftate ; but every 
thing inclines us to believe that poffibility: and in this cafe ..we mutt conclude, 
that oil in its greateft purity and fimplicity, and which might be called the 
oily principle, is effentially and identically the fame in all vegetable Mid animal 
matters ; and that the differences,' although very numerous and confiderable, 
betwixt the feveral kindi» of oils, proceed only from the extraneous matters 
combined with them, by the mixture of which their efientiai properties are 
more or lefs altered, or difgtiifed. , 

* We have further another very important confederation upon this lubject, to 
which we ought to attend, and which feems to counteract the opinion we have 
now explained. This is, that the greater thinnefs and volatility which oils have, 
either naturally, of by repeated diftillations, the lefs foot they form when burnt, 
the lefs refiduous coal they leave, andthe ftronger difpofition they acquire to 
mingle together, or to dlflolve in water*, fo that by continuing this attenuation of 
oils, they might probably be brought to the* ftate of ether, and perhaps to that of 
ardent fpiritsl which certainly is effentially different from that of oils. Hence 
we learn, A by repeated diftillations, oils art not only purified and rendered 
Ampler, buWre alfo effentially altered and changed. , 

All oils are alfo capable or alteration by the. aftion of air, and by the con¬ 
currence of other circumftances which favor fermentation. The thinneft and 
moft volatile part of them is diffipated *, hence they become thick, and lefs vola¬ 
tile *, and alfo the acid combined in oils thgs ex£ofed is more and more unfolded, 

and' difengag.u. - . _ , 

Acids have in general a power of acting uponoils. But; the effects produced 
by their, combination with them are very various, according to the nature of the 
acid, t *' its degree of concentration, and fo die kind of oil. 

Mineral acids, even the ftrongeft, a& in general but 
upon oils, when they are diluted in a large quantity eff:water j becaufethis water 
’with which they ate'morC than faturated, and with tehfch they hayea fttohg 
affinity*' prevents their aCHng efficacfoufiy upon ^he water and phlo^ftoif which 1 
are principles of the, oil. But when they are concentrated fufficiently, they 
unite then to the principles of the oil, with a force proportionable to the degree 
of concentration of the acid, and to the. affinity which it has with the inflatn^ 
mable principle, and with water. ' : r 
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Concentrated vitriolic acid attacks powerfully* all the principles of oil, occafions 
an ebullition, confiderable heat, ana vapors, the fmeli of which is that of vo¬ 
latile fulphureous acid mixed with empyreuma. By this mixture, the color 
of the oil is changed to a brown, red, or blackifh, and its confidence is render¬ 
ed very thick. 

The action of nitrous acid upon oils is dill more vivid, more quick, and 
remarkable than that of vitriolic acid. From this mixture a more confiderable 
quantity, of vapors rife, the efferveicence is much ftronger, the thickening of 
the oil is fooner effected, and the heat is fo great with mod: oils, that when tile 
nitrous acid is much concentrated, the mixture becomes red-hot, and is inftantly 
inflamed. See Inflammation of Oils. 

The action of even the moft concentrated marine acid is very different from 
that of the vitriolic and nitrous acids upon oils; it is much weaker, and we 
may even fay that marine acid does not form any union with oils. 

The difference of the eflfe< 5 ts of thefe three acids upon oils evidently proceeds 
from the difference of their affinities with the inflammable principle: for we 
may obferve a fimilar gradation in the a&ion of chefe acids upon oils, and 
upon metallic fubftances. 

As the feveral kinds of oils have their peculiar characters and properties, they 
alfo fhow confiderable diverfity in the phenomena exhibited by mixture with 
acids. We fhall find fome details on this fubjeCt under the feveral articles of 
the different kinds of oils. We fhall only oblerve here, in general, that the 
vitriolic and nitrous acids are difpofed to unite very intimately with all oils that 
are very thin, volatile, and inflammable. But thefe qualities make them even 
elude the aCtion of the adds whenmuch concentrated j for during the rea&ion, 
they are almoft entirely^ and fometimes inftantly, diflipated in vapors. 

The oils which ate leaf! thin and volatile, and which are difpofed to thicken 
fpontaneoufly by the evaporation of their moft: fubtle parts (which property 
they Owe to a certain quantity of refinous or gummy matter contained in 
them), are capable of fuftaining all the aftion of adds, and therefore are the 
iitteft to be inflamed by mixture with concentrated nitrous add. 

Laftly, all oils which have a certain degree of un&uofity and confiftence, which 
are not volatile, dor dilpofed to thicken by evaporation, refill; more the action of 
adds. They are not altered, nor are half decomposed, like the preceding oils, 
by adds. They unite with them more flowly and difficultly, and can only 
be thickened by the united aCHon of the vitriolic and nitrous acids. By being 
united with thefe acids, they receive the character of an add leap, or greafe, 
as we fhall fee in the article of thefe oils. 

The acids alfo are altered by combination with oils. We may fay in general 
that adds are Tendered weaker and milder by union with oils, and that this 
union approximates them to the chara&er of vegetable acids, or even entirely 
aflirnilates them to thefe acids: fo that if it be true, as we have reafbnto be¬ 
lie vfr, that Vegetables;and animals are formed from minerals differently modified, 
the differences betwixt mineral acids, and the acids of the vegetable and animal 
kingdoms, muff: be attributed to thp oily principle which the latter acids poffefs 
exclufivoly^ i if ' 

This opinion wouldcompletely proved, if we could .fufficiently fimplify 
vegetable acids to reduce them to the quality of mineral acids, and particularly 
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of the vitriolic, or to tranfmute peifc&ly a mineral acid into a vegetable acid. 
But thefe important refearches have not yet been made, or imperfectly, and not 
fo fully as they delerve. 

To tranfmute a mineral acid into a vegetable by uniting it with the oily prin¬ 
ciple, this union probably requires to be very ijptimate, without, however, alter¬ 
ing in any meafure the conftituent parts of the 1 oily matter. For if we employ 
the vitriolic or nitrous acid fo much diluted that it Hi all not alter the oil with 
which it is to be united, many obftacles will then occur to prevent its.intimate 
combination, the removal of which obftacles, however, we muft acknowledge 
has not been fufficiently attempted j and on the other fide, if acids be em¬ 
ployed, lo concentrated that they can aCt eafily and effectually upon oils, 
they will then fenfibiy alter and half decompofe them. 

If v;e try, for inftance, to feparate by diftillation the vitriolic acid from an 
oi! with which it had been combined in its concentrated ftate, we (hall only 
obtain from thence a very watery and fulphureous vitriolic dcidj a certain quan¬ 
tity of empyreumatic and fulphureous oil a ftronget, vitriolic acid, but ftill 
fulphureous, a thick and bituminous empyreumatic oil; fulphur which will 
be fublimed to the neck of the retort; and laftly, a fixed and refiduous coal, 
more abundant than would have proceeded from the oil, if it had been diftilled 
alone. 

In this experiment we evidently fee that a part of the oil is decompofed, that 
the vitriolic acid is not otherwife changed than by becoming fulphureous, and 
that it is confequendy not approximated to, the nature of vegetable acids. See 
Acid Sulphureous, and Sulphur. 

1l he great quantity of water mixed with the firft portion of acid which rifes, 
is certainly a part of the watery principle of the oil, fince the acid employed 
was concentrated. This acid becomes fulphureous, and forms fulphur, from 
the union it contracts with a part of the phlogifton ..of the oil. Laftly, the 
refiduous coal is more conftderable in this diftillation, beeaufe a larger quantity 
of earthy principle is feparated from the other conftituent parts of the oil, 
and particularly from the watery part. The irnali portion of the vegetable acid 
obtained in the diftillation of oils without addition, does not appear in theprefent 
experimenr, becaufe it is difguifed, or even decomposed, by the vitriolic acid. 

I do not know that mixtures of concentrated nitrous acid with oils have been 
diftilled \ but probably phenomena fimilar to thofe we "have mentioned would 
happen, with thole differences only which would be occafioned by the particular 
properties of that acid, " * . , , ■ 

Of all the experiments hitherto made on the combinations of mineral acids 
v '-'h inflammable matters, thofe concerning the mixtures of mineral acids with 
i f n it of wine feem to promife moft fucCefe for the tranfmutation of thefe acids 
into vegetable acids •, becaufe the mineral acids are very intimately vmfeed with 
the principles of the fpirit of wine; becaufe thefe acids are neceflarily diluted 
with the water which is a conftituent part of the fpiriic, of winev and. which is 
in much larger quantity than in oils * and laftly, becaufe the a&ion of acids 
upon fpirit of wine is inch, that it entirely approximates that %irit to she nature 
of oil, akho J the inflammable principle of fpirit of wine be not in an oily ftate, 
and although all vegetable acids domanifeftly contain an oil. Accordingly, if 
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we would profecute this aflimilation of mineral acids to vegetable acids, the be it 
method feems to be by treating them with Spirit of wine. See Spirit of W in e, 
Ether (Vitriolic, Nitrous). 

All oils diflblve Sulphur, and form with it a compound, called balfam of 
fulphur. The connexion of phlogifton with vitriolic acid Items to be much 
weakened in the fulphur by the intervention of oil •, for if balfam of fulphur 
be diftilled, the fulphur will be totally, or in great meafure decomposed, fince 
only the lame principles are obtained by this diftillation as are obtained by 
diftilling the combination of the oil with vitriolic acid. See Balsam of Sulphur 
and Sulphur. 

Alkalis a£fc upon all oils, and combine with them to a certain degree, bur 
more or lefs readily, according to the nature of the oil. In general, the Ids 
thin and volatile any oil is, the more eafily foluble is it by alkalis * and re¬ 
ciprocally. 

From the combination of an alkali with an oil refults a compound more 
‘or lei's thick, called foap. The oil which enters into the compofition of foap 
-becomes eafily mifcible with water by means of the alkali, but is not perfectly 
■diflblved in water*, for the folution of foap has always a white milky appear¬ 
ance •, which Shews that the oil of Soap diSTolved in water is in a Slate frnnlar to 
that of an emulsion. This proves at the Same time that the combination of oils 
with alkalis is not intimate j accordingly the oil receives no alteration, or 
fearedy any from the alkalis 1 for it maybe Separated by means of any acid, 
and then it is found to be in the fame Slate it was in before its entry into die foap. 
See Soap. 

Oils may be united with metallic fubftances. They attack moft fen Ably 
copper and lead. Oils diffolve copper even without heat, and from this fo¬ 
lution refults a blueiSh-green lining matter The action of oils upon this 
and other meals is probably by *mcans of their acid and phlogifton. The 
concurrence of the air perhaps facilitates this folution * perhaps even it is ne- 
'CeSTary. 

Oils are moft eafily combinable with the calxes of lead, as minium, cerufs, 
and litharge, probably bccaufe thefe preparations; are much divided, and the 
oils which have the greateft dissolving power are thofe which are the leaft thin 
and leaft volatile* When the calxes of lead are united only in Small quantity 
with oil, they do not deftroy its fluidity, but diminish it, and give to the 
oil the property of drying much more readily. 

Thefe oils, called drying oils, are much ufed in painting, from their drying 
quality. When a large quantity of calxes of lead is combined with oil, they 
form with it a Solid, opake, and tenacious body, capable of Softening by beat,. 
Thefe combinations are uSeful in pharmacy, for giving a convenient confidence 
and tenacity to many platters. ; Mr. Geoffrey has obkrved, that calxes of lead 
combined with oils form compounds which have fome faponaceous characters * 
that they communicate to water nearly the fame tafte and unCjtuofity that foap 
does, and make it lather in the fame manner* that the oil may be Separated 
from the lead by means of acids, in the fame manner as alkaline foaps may 
be decompofed * and that the oil thus Separated is entirely Similar to that ob¬ 
tained by decompofing foaps. Thefe. combinations of oils with metallic fub- 
ftanccs have been examined but Superficially by chemifts *, neverthelefs, they 
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prefent very interefting obfervations and particulars. We now proceed to tfie 
feveral kinds of oils. 

CCCCLXXXVII. OILS (ANIMAL). All animal fubftances- 
contain an oil, which is naturally undluous, mild, and not volatile with the 
heat of boiling water. But, in general, the gil obtained from animals is 
in two very different Hates, which ought to be diftinguifhed from each other. 

The firft ftate is that of butter and fat. This kind of animal oil is thick, 
or congealed, and owes this quality to a considerable quantity of acid intimate¬ 
ly combined with it, and which cannot be unfolded but by the affcion of fire, 
or by the rancidity it contracts in time; 

1 lie oil of animals, which is in form of butter or fat, is not combined with* 
the other principles of animal matters. It is diftin< 5 b from them, is fuper- 
abundant to the animal compofition, and is of a nature totally different from 
that which is combined with the animal fubftances. This fuperabundant 
animal oil, which may be called adipous oil, reiembles perfectly wax, and thole 
vegetable oils called properly/<?/ oils •, and, like thefe, it contains no other faline 
fubftance than an acid. The acid of thefe oily matters is more-intimately com ¬ 
bined than in other kinds of oils. Hence they are much lefs apt to become 
rancid, furnifh lefs acid by repeated diftillation-, and are by this operation mod 
difficultly rendered thin and volatile. See Butter, Wax, Fat, and Oils 
(Fat). 

The oils of this kind which are contained in animals are fat, marrow, the ex- 
preffed oil of yolks of eggs, fpermaceti, and others of this nature. 

The fecond. ftate, in which the oil of animals is found, is in that of combi*, 
nation. The fubftance- which forms almoft entirely all the parts cotnpofing 
animal bodies, as fteffi, tendons, nerves, cartilages, bones, Borns, hair. See; 
is gelatinous, perfectly foluble in water, and which does not difturb the tranf- 
parency of water. This matter being diftiiied, furniffiCs a large quantity of 
oil, which is one of the parts of the decomposed fubftance. See Jelly. As 
this oil does not appear in the gelatinous matter before it has been decompofed , 
and as this matter is perfectly foluble in water, we may infer that oil is one 
of the principles of jelly, and is rendered perfectly- mifcible- with water by 
means of the faline principles of that, matter ;• it is confequem-ly ia a ftate 
perfectly laponaceous,. 

When the gelatinous matter has received' no alteration, the oil which it 
contains appears abfolutely mild, and" is not 16 volatile as to rife with the 
heat of boiling-water j for freffi animal matters furniih nothing by diftillationi 
with jhat heat but water, excepting thofe which have peculiar fmrells, ss nmfk, 
raftoi, and others of that nature. But if*a ftronger Heat be applied; they then 
fur ;i.h much volatile alkali, and' at* oil •, the firft portions of* which are thin, 
penetrating, and volatile. This is the oil which ought* to be confidered as the 
true animal oil. It Has aftrtell ftrongly empyreumatic, difagreeable, and mixed, 
with that of volatile alkali. This'Orl becomes more and more thick as it rifes 
in diftillation, „ as is -ufual in- the- dfftillation of all oils. 

This animal oil differs eflentially from fat, and”from- aH vegetabk oils. The 
caufe of this difference feems to* be, that'the farmer oil-doe? not appear-to fur* 
nilh a fingle particle of acid, butrrathervolarile alkali'; whereas the latter oils 
von tain an acid,, which is unfolded and feparated by diftillation* 
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CCCCLXXXVIH. OIL (ANIMAL; RECTIFIED, vr OIL 
of D I I J P E Ij. The animal oil deferibed in the preceding article is fufceptible, 
as other oils are, of being attenuated, and rendered more volatile, by repeated 
diftillations. By a fafficient number of fucceffive diftillations, it may be rendered 
almoft as white, thin, and volatile as ether. It is diicovered to acquire a pro¬ 
perty of a&ing upon the brain and nervous fyftem, and of allaying its irregular 
movements 5 which property is common to it with all other inflammable 
mattess, when highly attenuated* and very volatile. But this oil is particularly 
recommended for epileptic and convulfivc affedions. It is given from four to 
ten or twelve drops, incorporated with Ibme proper vehicle. 

The animal oil defigned for medicinal ui’es mtift have the above-mentioned 
thinnels, as Dippel has obferved, whole name it retains: but it is then very 
dear, from the long and troublefome operations requifite to give it that thinnefs, 
and from the fmallnefs of the quantity obtained. Befides, this cril, although 
perfeflly we.l prepared, is very fufceptible of lofing its whicenefs, and even its 
thinnefs, by a (hor* expofure to air? which proceeds from the almoft inftan- 
taneous evaporation of its more thin and volatile parts, and from the property 
which the lefs volatile remainder has of acquiring color. To avoid this incon¬ 
venience, it muft be put, as foon as it is made, into very clean glafs bottle?, 
with glafs (toppers, and expoled as little as poffible to the air. 

Although [all animal fubftances contain this oil, they are not all equally fit 
for furntthing by diftiHation an oil capable of being rectified into a good oil of 
Dippel. For this purpofe we ought to choofe the parts of animals which 
contain the pureft gelatinous fubftance, and which arer entirely free from all fat ; 
for the < 3 il of far, which necefllrily mixes with the other oils in diftiHation, 
contains, as we have obferved under thearticle On. (Animal), a large portion 
of acid intimately combined with it, from which it is very difficultly feparable, 
and therefore is nos nearly fo eafily attenuated’ as the true animal oil 1 ; betides 
that one of thefe oils has an acieft and the other an alkaline quality, and 
therefore their medicinal effeds. afe probably different. Accordingly, as 
the flefli, bones, blood of animals, contain- always fome oily fubftance of the 
nature of fat or marrow, they ought not to be chofen for the preparation of the 
oil of Dippel, Horns, and particularly thofe of flags, which contain very 
pure gelatinous matter, are the animal fubftances from which, the greateft 
quantity of this oil can be obtained in good condition. 

The mpft important observations concerning the. method of malting the oil 
of Dippel are: Firft, to change the vieflels each* diftiHation*, or elfe to dean 
themjperfedly ; for a very fmall quantity of the thicker and lefs volatile part 
is fumcient to fpoil a large quantity of* that which is more redified. In the 
fecond place, Mr. Bcaume has oblerved, that this operation may be greatly 
abridged by taking carp to. receive none but the moft volatile part in each 
diftiHation, and to leave a> large refiduum, which is to be negleded, and, only 
the more volatile part is to* befurther redified.. By this n etiicxl, we may 
obtain in three or.four diftillatiohs'a-confiderable quantity of fine oil of Dippel, 
which could not be obtained, after 50 or 60 diftillations, without attending to 
this circumftance,. . s 

CCCOtXXXlX., O ,1 L-S (S WEE T). attained from VEGE- 
T A B L. E S b] EXE RESS LO N. Vegetable matters, at leaft 
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many them, contain an oil in two different Hates, as animal matters.alfo do* 
that is, *’i vegetables a certain quantity of oil is fuperabundant to their combina¬ 
tion, does not enter into the composition of their proximate principles, is diftinfl, 
and is depofired as a referve in different parts of plants j and alio in vegetables 
another quantity of oil is combined, and is one of the conftituent parts of their 
proximate principles. Such are the faponaceous ex*tra£tive fubftance, acids,’ei- 
fential falts, mucilaginous matters. Of the former of thefe vegetable oils we treat 
in this article. This fuperabundant and uncombined oil, which may be 
obtained from certain vegetables, may be diftinguifhed into two kinds ; one of 
which is acrid, volatile, and odoriferous, and is called ejfential oil\ the other 
kind is mild, is not volatile with the heat of boiling water, and has fcarceiy 
any fmeli. Of this latter we fliall firft treat. 

Moft grains and kernels are the particular refervoirs of this fuperabundant oil. 
If thefe Jubilances be bruifed and pounded, this oil appears, and exfudes from 
them. By triturating them with water, the oil is reduced into the flate of an 
ernulfion-, and by exprefling them, a very large quantity of, oil is forced out 
of them. 

When the grains and kernels from which oil is thus extracted are recent and 
preferved from rancidity, the oil obtained has a very mild tafte. It is at 
firft a little turbid, by mixture of fome of the other parts of the grain or 
kernel; but thefe matters afterwards feparate in form of fediment, and the oil 
becomes clear. 

Thefe oils are never very fluid and thin; on the contrary, they arc con- 
fiderably unfluous. They are not fo volatile as to rife in diftillation with the 
heat of boiling water, as we have already faid ; and when they are expofed to 
a heat fo ftrong as to raife them into vapors, they then fuller a considerable 
alteration. Although they are mild and inodorous* yet by diftillation ’they 
become very acrid and very empyreumatic. Although they are combuftible, 
yet they cannot be inflamed merely by the touch of a kindled body, .as all 
tiiofe inflammable matters may, which,* by their volatility, are continually 
evaporating. Exprefled oils cannot be inflamed without a wick, or without 
a heat fufficient to evaporate them. 

Sweet exprefled oils fuffer by time feveral alterations *, they, lofc much of 
their mddpefs, contrail an acrimony, and a ftrong fmeli. Thefe changes, which 
are called rancidity , are occafioned by a kind of internal fermentation, which 
produces effects fimilar to thofe of fife, but much more flowly and weakly. 
The acid winch is intimately combined with thefe oils, and which does not 
fhow irielf when they are recent and have not been altered, difengages i tie If 
more and more as they become old, in the fame manner as it does by expofore 
to fir-\ This is the reafon why they become acrid in both cafes: for the fame 
reafon alfo, they acquire fo much greater folubility in fpirit of Wine, (which 
they had not before) as they have become more rancid, or have been more 
frequently diftilled. Mr. Macquer has ftiewn, in his Memoir concerning the 
Difference of Solubility of Oily Subftances in Spirit of Wine, that this entirely 
depends on the Hate ©f the acid of thefe fubftances -, that they arc fo much there 
foluble as their acid is more copious and difengaged; and reciprocally. We? 
fhall find fome particulars upon this fubjed at the article Essential Oil* 
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Of all oils, thofe of which we now treat are the moft proper for combining 
with fixed alkalis, and for forming good foap (fee Soap) ; and alfo for dif- 
folving metallic matters. , 

All the fweet fuperabundant oils in vegetables, and which are capable of 
being extracted merely by expreffion, refemble each other by the general pro¬ 
perties we have mentioned: .but they differ confiderably from each other by the 
degree in which they pofiefs thefe and other properties. Some of thefe oils, as 
of linfeed, nuts, hempfeed, are difpofed to become rancid, to thicken, and to 
dry very quickly j they are capable of refitting a great degree of cold without 
being congealed j they form refinous compounds when mixed with vitriolic 
and nitrous acids, and are eafily inflamed by the fmoking nitrous acid, as Mr. 
Rouelle has obferved. Other oils, as thofe of ben, olives, fweet almonds, wall- 
nut, &c. become much more fiowly rancid and thick & they cannot be entirely 
dried t they congeal with a Very flight degree of cold ; they are lefs difpofed to 
combine with the vitriolic and nitrous acids; they form with thefe acids com¬ 
pounds, which rather refemble, fit or foap, as Mr. Beau me remarks, than 
refim* and, lattly, cannot be inflamed, but by the concurrence of the vitriolic 
and nitrous acids highly concentrated. As thefe latter oils have, as to con- 
fiftence, a perfect refemblance to butter , /#/, and wax (fie thefe words) j and 
as they exhibit entirely the fame phenomena, they juftly deferve to be diftin-. 
guifhed from all others by the particular denomination of fat oik. 

In the clafs of thefe latter oils, we may range forne concrete, oily, and mild 
matters obtained from vegetables •> fuch are the butter cf cacao , the green wax of 
Louijtana , and perhaps many others hitherto not fufficiently examined. We may 
eafily perceive, that among, the great number qf l'weet oils obtained by 
expreffion, and which are not volatile, feveral of them mutt more or lefs par¬ 
take of the nature of one or other of the two principal kinds we have juft 
mentioned. 

CCCCXC. O I T* S (E S S E N T I A L). Thole oils are called ejfential , 
which have evidently the fmell of the vegetable From which they are obtained. 
All thefe oils are fuffictemly volatile to rife with rhe heat of boiling water 1 
hence this degree Of volatility is one of the Fpeotk marks of thefe oils. They 
differ from all others, and particularly from thofe 'mentioned in the preceding 
article, by this degree of volatility, which is peculiar to them. 

We have rcafoU to believe, that the greateft part of the elfentlal oil, which 
certain, vegetables”contain, is in a ftate of combination, and makes part of feme 
of their proximate principles. We are, however, certain, that many vegetables 
contain a fuperabundant eflential oil, uncombined, and deposited as a refei ve 
in particular cells : fuch is the oil which refides in the rinds of oranges, lemonv. 
citrons, in a word, of all fruits of that kind *, which oil is fb copious, that it 
may be obtained merely by expreffion ; fvich probably are thofe which are 
found moft copi©|ifty and. m^ triahifeftljl' in certain parrs of plants,! as the qij, 
fbrinftance, which is found in calix of roles, but in too ihidl; a quantity 
to b& obtained by'‘ , • 

However that be* as all ej^pn^ pils are capable of rifing in diftiljaflop with 
the heat'.,Of .:bodmg; :i ^ater'.this degree of heat cannot beesfibn any 
fenfiblfi; : ^tmtipn:jic^n'tftebii^''may'''jeafiiy be'feen by comparing* the’ cflenriu! 
«U of bttmns ahd‘©fieH, pBtlined’by expreffion alcne, wiilr the ’off of the " 
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vegetable extra&ed by a well managed diftillation); by fuch a diftillation, 
therefore, may be obtained almoft all the efiential oils employed in ehemiftry 
anil in the arts. 

The moft ufual and beft method of obtaining the efiential oil of a vegetable 
by diftillation, is to take the plant in its prime of age, when its i'mell is the 
ftrongeft, and to chule thofe parts of the giant in which the fmell chiefly 
refides; to put them in the cucurbit of an alembic without a water-bath*, to 
add as much water as is fufficient to prevent the plants from touching the 
bottom of the veflel ; to adjuft a worm to the nofe or the alembic * and to give 
at once the degree of heat which is proper to make the water boil. 

In this diftillation, the water rifes impregnated with the fmell of the plant, 
and it carries along with it all its efiential oil. A part of this oil is fo intimately 
mixed with the water which rifes in diftillation, that it renders it turbid and 
milky ; the reft of the oil floats upon the furface of the water, or finks to the 
bottom, according to Its fpecific gravity. The dirtilfation is thus to be conti¬ 
nued, till we perceive that the water beedmes clear ; and more water muft, 
from time to time, be put into the cucurbit, that the plant may be always kept 
moift with it. We fliall fee the reafon of the feveral parts of this procefs in the 
explanation of the particular properties of efiential oils. 

Not only thefe oils have all a ftrong, aromatic fmell, as we have already faid, 
but they have alio a Angular, and even an acrid and cauftic tafte ; in which 
refoedt they differ from the fweet oils. This tafte proceeds from a copious and 
ditengaged acid, with which they are all penetrated. 

The prefence of this ditengaged acid in efiential oils appears from the im~ 
preflion they make upon the corks of bottles, in which they are kept. Thele 
corks are always ftained of a yellow color, and a little corroded, nearly as they 
are by nitrous acid. Befldes, the vapor of thefe oils reddens blue paper; and 
the oils convert alkalis, with which they are triturated, into a neutral fait. 

This acid is the caufe of the folubility of efiential oils in fpirit of wine. They 
are not all equally foluble in this menftruum, becaufe they do not all contain 
an equal quantity of acid. As this acid is almoft ditengaged, and does not 
adhere ftrongly in thefe oils, they lofe much of it by repeated diftillatipns, and 
therefore their folubility in fpirit of wine is leflened by the%>ifl^erations; 
whereas fweet oils, which, when recent, contain no difengaged^acid, and are 
therefore inlbluble in fpirit of wine, become foluble in that menftruum 
by diftillation, which difengages their latent acid, that was intimately com¬ 
bined with them; and this folubility may be encreafed by repeating many 
times the diftillation, as Mr. Macquer has proved in the Memoir quoted in 
the preceding article. 

All efiential oils are fubje& to lofe, by evaporation, their moft volatile and 
thlr. part, in which the fpecific fmell of the vegetable, from which they ar<? 
..^Uaihed, refides; by which lofs they become thick, and acquire the cpnfiftence 
VntLfrnell of turpentine, qr even of refins. 1 

When in this ftate, they are not, properly fpeaking, eflfential oils, as they are 
no longer volatile with the heat of boiling Vrater. 

When efiential oils, altered by time, but not yet entirely deprived of their 
peculiar fmell, are diftiiled with the heat of boiling water, a part of them rifes 
in diftillation, which has all the properties of efiential oil frefijty diftiiled. 

1 
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this portion of oil is renewed by this operation, it is frequently pradifed on efiea- 
tialoils, which begin to be altered by age ; anti this fecond diflillation is called 
the Testification of effential oils. We find in the cucurbit, after rectification, the 
refmous portion of the oil, which is no longer capable of being railed by the 
heat of boiling water. This oily refiduam may, however, be attenuated by 
diddling with a flronger heat, and even all the Volatility and thtnnefs of 
effential oils may be given to it, as alfo to all other oily matters, by diflillations 
iufficiently repeated. But fuch oils have never the peculiar aromatic fmell of 
the original dlential oil. 

From thefe properties of effential oil, we may conclude, that they receive 
their fpecific character from their volatile odoriferous principle, that is, from 
the fpiritus ret'tor of the fubftance from which they were obtained •, fince 
they have the fmell, thinnefs, and voldtility which diflirtgbifh them, while they 
preferve this principle, and lofe all thefe properties when it evaporates. 

Thefe fads alio (hew the necefiity of applying very quickly the degree of 
heat requifite for the railing of thefe oils in diftillation i for We may eafily 
perceive,- that as the fpiritus redor is capable of rifing with a heat much lei's 
than that of boiling water, (which is neceffary for rii’ifirtg effential oils) this 
fpirit will rife alone, when the heat is lefs than that 6f boiling water, and the 
quantity of effential oil obtained will be diminiihed ; fo that if the diftillation be 
continued with a lefs heat than that of boiling water, till the plant has loft all 
the fmell which it can lofe by this heat, no effential oil can then be obtained, 
or only a much lefs quantity of it. 

As the fpiritus redor is entirely folublc in water, therefore the water em¬ 
ployed in this diftillation of effential oils diffolves a large portion of this fpirit, 
and even becomes faturated with it. Accordingly, this water is much impreg¬ 
nated with the fmell of the plant •, but the oil by this, means is in lefs quantity 
than it otherwife would bev 

Hence we may infer, firft, that no more water than is neceffary ought to be 
employed ; and, fecondly, that, the water which has thus rifen with the oil 
ought to be employed for other diftillations preferably to pure water,. 

This water is not only much impregnated with the odoriferous principle of 
plants, but alfo it contains a confiderable quantity of the thinneft part of the 
eflervtial oil, from which it receives a milky appearance. This portion of oil 
fometimes remains a long time fufpended and half-d iffolved, by means of the 
fpiritus redor : but, in time, a certain quantity of it is always Separated, which 
may be colleded. 

Effential oils are in general the molt inflammable of all oils, becaufe they are 
the moft volatile, and moft eafily reducible into vapors. 

They unite more eafily with acids than the fweet oils which are not volatile. 

With thefe acids they form refinous compounds, or are inflamed, according 
to the nature and degree of concentration of the acid employed. 

They are more difficultly combinable than the fweet oils which are not 
volatile, with fixed alkalis, with which they form a particular kind of foap. See 
Soap tf Starkey. , 

_ Some confiderable differences may be oblerved betwixt the feveral effential 
oils. Although, in general, they are all capable of rifing with the heat of 
boding water, feme of them, however, may be obtained in a larger quantity by 
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a heat lomewhat ftronger •, and this is effected by mixing with the water falts 
('as common i’alt) which are incapable of a£lin^ upon oils, and by means of which 
the water is capable of receiving a ftronger heat. 

The fpecific gravity of nioft of thefe oils is lefs than that of water, and 
accordingly they float upon the furface of this liquid. Some of theft: oils, 
however, are fo heavy as to fink in water; of this kind are the eflential oils 
obtained from the aromatic vegetables of hot countries, as cloves, cinnamon, 
faflafras, &c. To the diftillation of thefe heavy oils a ftronger heat is*chiefly 
uftful. Dry, woody, and. com pad matters, previoufly to the diftillation of 
their eflential oils, require the afliftance of divifion and maceration during 
fome days. 

The confidence of effential oils varies much; fome of them, as thofe of tur¬ 
pentine, faflafras, and citron, being very thin j and others, like thofe of ani- 
feed and rofes, have naturally much confidence, and are even congealed, unlefs 
they fuftain a certain degree of heat. 

Although the weight and confidence of eflential oils proceed probably from 
the ftate of their acid, as well as all the other differences betwixt them, yet theft 
two properties feem to be independent of each other *, for fome oils are, at the 
fame time, very thin and very heavy, while others are very light and thick. The 
oil of faflafras, which is very fluid, is heavier than water; on the contrary, the 
oil of anifeed, the conliftence of which isfometimes equal to that of congelation, 
floats upon water. 

The quantity of eflential oil obtained from different vegetables is very 
various. Some vegetable fubftances, as favin, turpentine, and mod balfamic 
and refinous trees, lurnifli a large quantity of oil. From others, as rofes, for 
inftance, fcarcely a fenfible quantity of it is obtainable; and, laftly, others, 
although they contain much lpiritus redtor, and have much fmell, furnifh no 
eflential oil by diftillation : of this number are liilies, tuberofes, and jafmine. 

liflential oils are employed in painting, in fpirituous liquors ufed at the table 
and at the toilette, in perfumes, and in medicine. As they adt very powerfully, 
imall doles only are given internally, as from one drop to four or five, incor¬ 
porated with fugar, lb as to form an oleofacharum, or with other drugs in 
form of pills. 

Thefe oils being inflammable, thin, and volatile, have in general a property 
of adting upon the nervous fyftern, and of allaying its irregular movements: 
it is therefore given as a cephalic, and antilpafmodic, in convulfive and hyfte- 
rical aftedhonsj they are alio ftimulant, ludorific, and ftrengthening. AU 
drugs v/hich are alexipharmac, cephalic, tonic, and ftomachic, which contain 
vegetable aromatics, derive their virtues from the eflential oils of thefe vege¬ 
tal)..:-;. The fame may be faid of all medicinal, aromatic, and fpirituous 
waters. 

In fome cafes, eflential oils are employed externally as ftrengtheners, and to- 
allay painful fpaiirus of nervous and tendinous parts, to refblve and diffipate acrid 
humors, which occafion pain without any fenfible fign of inflammation. When 
eflential oils are applied externally in thefe cafes, they are 16 cauftic that they- 
m oft not be applied alone, as they would excite pain, redhefe, frequently in¬ 
flammation, eryfipeiatous eruptions, and excoriations. They are a kind of 
veficatory. The beft method of avoiding theft inconveniences is, by mixing. 

them 
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them with a fufticient quantity of fat, or of fat oil, to form lin'mmts or 
pomatums, with which the difeafed parts may be rubbed. 

The c-ficntial oils, which are obtained from fcarcc and valu.il !e fubftances, 
muft alfo be very dear, and are therefore fubjeft to much adulteration. Mod 
of the books of chemiftry explain the manner of making, or of discovering thefe 
adulterations. We (hall only, in a fummary manner, mention what is molt 
important to be known on this fubjedt. 

Efletitial oils may be adulterated with any flavorlefs fat oil, with fpirit of 
wine, or with any common and dieap effential oil. They who know the pro¬ 
perties of thefe fubftances may eafily diicover the fraud. As fat oils are neither 
volatile nor drying, if a drop of the ellential oil, to be examined, be put upon 
paper, it may be evaporated with a gentle heat; and when it is unmixed with 
fat oil, it will leave no greafmefs nor tranfjparency in the paper. This mixture 
may alfo be difeovered by mixing a drop of the ellential oil with fpirit of wine, 
by which it will be entirely diffolved if it be pure from fat oilbut if it has 
been adulterated with this latter kind of oil, this will remain undiilolved in 
fpirit of wine. m 

The mixture of fpirit of wine with an ellential oil may be difeovered by ad¬ 
dition of water, which immediately acquires a milky appearance ; becaufe the 
Ipirit of wine quits the oil to unite with the water, and leaves the oil much 
divided and fuipended, but not diflblved. "Ihis does not happen when the 
eflemial oil has not been adulterated with fpirit of wine. Pure ellential oil may, 
indeed, by agitation with water, be divided into fmall globules, anti may give 
a whitenefs to the water: but thefe globules quickly unite again on the fur lace, 
or at the bottom of the water, according to their fpecific gravity. 

JLaftly, adulteration by another ellential oil is moll difficultly tlifcoverahle; 
becaufe the principal properties of thefe oils are common to all. Nevertheless, 
as ellential oils are commonly adulterated with oil of turpentine, this fraud may 
be difeovered by foaking a bit of paper or linen with the oil to be examined, 
and by quickly evaporating the oil, which will leave upon the linen or paper 
a ftrong fmell of turpentine. 

CCCCXCI; OILS (FETID, EMPYREUM ATIC). Under 
this name we comprehend all the oils of vegetable and animal matters obtained 
by diftillarion with a heat luperior to that of boiling water-, becaufe thefe oils 
have a difagreeable, burnt, or empyreumatic fmell. 

From this definition we fee, that empyreumatic oils are not a diftinft clafs 
that they may be very different from each other, and may have nothing in 
common, but that they are all half-burnt for when any vegetable or animal 
matter is expofed to a degree of heat fuperior to that of boiling water, all the 
oils which they contain; of whatever kind they may be, pafs in diftillarion; 
but are altered, by the fire, in their color, fmell, and in many other of their 
peculiar properties. Befides, if the matter thus diftilled contains feveral kinds 
of oils, they are all mixed together when they are rendered empyreumatic. If, 
for example, a vegetable matter: be diftilled, which contains an oil that is fweet 
and not volatile, and alfo an oil in a refinous ftate, the fetid empyreumatic oil 
obtained will be only a mixture of thefe two oils half-burnt. T he fame may be 
faid of animal matters with regard to the oil properly called animal oil, and to 
the adipous oil which they contain. 

, o 0 o a No 



O I L 


468 

No general properties, then, can be cftabliihed as belonging to empyreumatic 
oils : they all vary according to the nature and proportion of the oils of which 
they are compofed. Hence, if we would know the properties of any empy¬ 
reumatic oil, we muft previoufly know the kinds, and proportion of oils con¬ 
tained in the fubftance from which it has been obtained, and alio the changes 
iiiffered ,by each of thefe oils by the degree of h<fat requifite to render them 
empyreumatic. We (hall here only obferve, that all, empyreumatic oils are 
acrid, and more or lefs foluble in fpirit of wine *, that the portion of thele oils 
which riles firft in diftiilation is always the thinnell*, that by repeated,diftillations 
they may be rendered more and more thin and volatile*, and that by a fufficient 
repetition of thefe rectifications, we may almofl entirely deprive them of their 
empyreumatic imell, fo that only a pungent and penetrating fmell lhall remain j 
which feems to be common to all oils treated in this manner. 

CCCCXC 1 I. OILS, improperly fo called . Many preparations were by 
the ancient chemifts called oils , merely from their confidence, although, in other 
rcfpe&s they were entirely different from oil. Thefe improper names ought to- 
be abolifhA and they are accordingly falling into difufe by modern chemifts. 
Nevertheless, as they are found in moil; chemical books in the time of Lemeri, 
and as many of them are ftill frequently employed* we {hall explain in a few 
words the chief of them. 

CCCCXCI 1 I. OIL »/ ANTIMONY. By this name the butter 
of antimony, and fome other folutions of antimony by acids, are called. See 
Butter of Antimony, 

CCCCXCIV. OIL of ARSENIC. This is a combination of con¬ 
centrated marine acid with arfenic, and is made precifely in the fame manner as 
butter of antimony. Equal parts of arfenic and of corrofive fublimate are 
mixed and diftilletl together, by which a, liquor is diftilled, fimjlar to the butter 
of antimony. 1 his is a very powerful, but, af the fame .time* very dangerous 
cauftic. This fhews, that arfenic,. like regulus of antimony and feveral- other 
metallic fubftances, is capable of decompofing corrofive fuhlimate by feizing 
its acid. Accordingly, mercury is revived in this as in all the fimilar 
opeiations. 

CCCCXC V. OIL d/ M F.RCURX When, water is. addedt ta a 
folution of mercury in vitriolic acid to form die precipitate called turhiih, mi¬ 
neral, the acid thus diluted ftill retains a portion, of mercury chftplved, which 
is properly a vitriol of mercury. This fait, which is tryftallteable,. may be 
obtained b> evaporating the water which keeps k diftbfved. When expofed to 
a moift: air, it dcliquiates into a liquor which Lemeri calls, oil of mercury. See, 
TuRPirfl Mineral. 

Lemeri alfo gives, the name of oil of mercury to a folution of corrofive 
fublimate in fpirit or- wine. 

CCCCXC VI. OIL of~ LE AD. This is a folution of felt of lead in 
the effential oil of turpentine. This fait isao be put intoa matrafs, and upon 
it oil of turpentine is to be poured, till, it covers, due fait with, a thickncfs of 
fome fingers, and the whole is to he digefted,during ten or twelye hours. The 
liquor, fays Lemeri, acquires a red color. That author direaa. tfaatjthe folution 
fhould he concentrate, hy diftilbag from it a; Jftrfcjtf theoth ofturpontiney 
and he recommends it for its utility in cfea&fmg and. cfeamftng ukeri, par*. 
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ocularly thofe which are putrid. This preparation, which is certainly a powerful 
antifeptic, mull be very proper for thefe purpofes. 

Amongft the oils improperly lb called, this is one of thofe to which the name 
of oil has been with leaft impropriety given $ for the bafis of it is actually oil, 
and that oil really keeps the lead in Iplution. Lctneri affirms, that we may 
thus entirely diflblve a given quantity of fatt of lead, by employing a fufficient 
quantity of oil of tuipenfi^e. This preparation, which has only been made 
for medicinal purposes, i$ intetefting alio in chemiflLry, and defcrves a parti* 
cular examination. 

CCCCXCVII. OIL of SULPHUR. Some chemifts have given 
this name to, the concentrated acid of fulphur. See Sulphur. 

CCCCXCVII I. OIL / TARTAR S DELI QJJ I U M. 
This name very frequently is given to §xfd alkaline, ialjt, reiidved into a liquor 
by the mpijlure of the air, or e ven to a folution of that faltjinwater. This name 
is unfuitable, not only as this liquor is not of the nature of oil, but alfo becaufe 
a true oil of tartar is obtained by did illation of tartar. This Hquor ought to be 
called alkali of tartar , or liquid vegetable alkali* See Alkali (Fixed Vege¬ 
table), and Tartar. 

CCCCXCIX. OIL of V E N U S. Lemeri gives this name to the laic 
formed by the union of copper with the nitrous acid, when it is rcfblved into 
a liquor by the moifture of the air;. It is a cauftic and efcharotic, like ail other 
firpilar combinations of metallic: matters with any acids to which the name of 
oil was formerly, given; An empyrical phyfician has rendered this name of oil 
of Venus famous in thefe latter times, by having applied it to a ratafiat of his 
compofition, which has been found agreeable, and has been much irt vogue. 

D. OIL of V I T RT O %. This name is very commonly, but im¬ 
properly, given to concentrated vitriolic acid. See Acid (Vitriolic), and 
Vitriol. 

DI. O, L E 0 . S A C H A R U M. This name is given to a mixture 
of oil and fugar incorporated with each other, to render the oil more eafily 
diffufible in watery liquors. Sugar and all faccharine matters have in general 
a quality fomewhat iaponaceous, and confequently are capable of producing 
this effeft in fome meafure. Thefe oleofachar.ums are ufed in pharmacy as a 
method of ad’mit)id^ring, efCcatial and other oi)$, See Qu,s and Jcjcr.it 
(Sacchaj^lne). 

DIi; OLUANUM. (s) 

Dill. ONIONS; (t.) 

DIV. OPAL, (u) 

(»}, Pn r EA]Kyw[> tbm> i s canppt bs-cojHtfSlcd fe'paratcly. The oil may 

a guj^rttfin, of an ounce of which Water alfo he combined with fpirit of wine by 
is capable of diflblyin^ thrqe drams apd a diffillation. From an ounce of the dry..root- 
fdruyle, and, i^ir|t of mne is capable of dif- fjx drains of extra A may be obtained, by 
folymg five drains and two ffcruples, IVra* fpirit of wine, and fomewhat more may. be- 
man. ' - obtained by water, Neuman. 

(/JOnions. Thisroot ha^s ?n effential («) Qp ai, is an. almojft pcjlucid agate, 
ojl, which impregnates Water in duiiUation the color which varies by reflexiem and 
With a very jtttoqg (&lh r ahd.tyhitn is To] rifr^tion. Opals' are tnilb-coforcdj btack'ilh,. 
mifcib|4- with the , iiffilled watery that* it yellowifti, or greehiih j Which latter var.iiy 
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11V. ONYX, (x) 

DVI. O P I U M. (y) 

I)VII. O P O P O N A X. (z) 

DVIII. O RANG E. (a) 

DIX. ORES. Ores are natural compounds, containing metals allayed 
■with different fubftances. t 

Excepting gold, and a very fmall quantity of each of the other metals found 
in fome places fo pure as to poffefs all their charafteriftic properties, /laturc 
exhibits to us metals and femimetals differently allayed not only with each 
other, but alfo with feveral heterogeneous fubftances, which fo alter and difguife 
their qualities, that in this ftate they cannot ferve for any of the purpofes 
for which they are proper when they are fufficiently pure. 

The fubftances found naturally combined with metals, in the earth, are, par¬ 
ticularly, fulphur and arfenic, fometimes feparately, but generally conjointly. 


is called cats eye. Opals are clafTed among 
the filiceous order of earths, although fome 
of them are fo foft as to be capable of being 
fcratched with a knife. The oculus niundi 
is a rare but curious variety of the opal. It 
is opake, and generally of a yellowifh color; 
but by being immerfed during fome hours 
in water, becomes tranfparent, and acquires 
a bright yellow, or even a luminous flame- 
color. 

(x) Onyx is an agate, generally opake, 
or but flightly transparent, connfting of 
differently colored veins, parallel to each 
other, fometimes in Araight and fometimes 
in curve lines. See Agate. 

( y ) Opium is almoft totally foluble in 
water or in fpirit of wine. It contains a 
refin, a gum, a minute portion of faline 
acidulous matter, water, and earth. On 
what its peculiar properties depend we do 
not well know. When opium is diffolved 
in water, a fat, frothy, refinous fubftance 
rifes to the furface, which is fo ftrong and 
adtive, that a few grains of it are fufficient 
to kill a dog who could bear a whole dram 
of opium. From a pound of opium two or 
three drams only of this fubftance niay be 
collected; but the opium contains more of it, 
which remains combined with the reft of 
the juice. The narcotic matter of the opium 
appears to be diffufed through all its fub- 
fiance, but more efpecially to refide in the 
line volatile parts} which parts are capable- 
of being highly concentrated by art. Neu¬ 
man (from whom the above is ex trailed) 
fays, that he knov/s a preparation of opium 
by which a whole chamber full of men may 


be prefently ftupefied, deprived of their fenfts, 
and even of their lives, without fwallowing 
a Angle grain. He thinks that it operates 
nearly in the fame manner as the vapor of 
burning charcoal, or as the exhalations of 
fermenting liquors. The fame author pro- 
pofes to render opium more mild and inno¬ 
cent, by diffolving it in water and ferment¬ 
ing the folution. Dr. Lewis obfcrves, that 
diminiftiing the dofe of opium is a more 
certain method of diminifhing its effedls. He 
alfo fays, that alkaline falcs diminifh the 
foporific power of opium, and that acids 
almoft totally deftroy it. 

( z ) Opopgnax yi a gum-refin, of an 
ounce of which two drams and two fcruplcs 
are foluble by fpirit of wine, and three 
drams two fcruplcs are foluble by water. 
Both water and fpirit, by diftillation with 
opoponax, acquire its flavor 5 but no oil is 
thereby fepaiated. Neuman. 

(a) Orange. The flowers of orange 
trees afford, by diftillation, a very fragrant 
effential oil. From the rihd of the fruit an 
effentiai oil may be obtained by expref- 
fion. The juice of the fruit contains an 
eflential acid fait, mixed with much muci¬ 
lage. This fait may he obtained in cryftals, 
by diluting the juice, clarifying it with 
whites of eggs, and evaporation. The juice, 
not depurated from its, mucilage, is apt to 
bepdme mouldy; but by the above-men¬ 
tioned method of deputation, a faline ex¬ 
tract, may be, made, capable of being >>re¬ 
fer ved» and poffeffed of the fame medicinal 
qualities as the juice, which is laid to be 
very powerful in jbe feurvy.. 

Metal* 
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Metals combined with thefe fubftances are called metals minerc.lifed by fulphur , or 
by arfeniCy or by fulphur and arfentc > and thefe matters are called mineraltfing 
fubftances. 

Befides the fulphur and aricnic with which metals are ftri&ly combined in 
the mineral ftate, they are alfo pretty intimately combined with earthy fub¬ 
ftances', of different natures, and more or lefs divided. A part of this earth is 
difpofed to metallifation, and is convertible into a metal by combination with 
phlogiiton. It is called metallic earthy and probably proceeds from a portion of 
metal which has been decompofed, and deftrqyed in its ore by different caufes, 
which we Ihall mention afterwards. Perhaps alfo this earth may be only a 
Ample earth naturally difpofed to metallifation, or the firft beginning of a metal 
which nature has not yet brought completely to a metallic ftate. 

We are to obferve upon the fubjedt of this metallic earth, that it is found not 
only amongft mineralifed metals, but that it appears diffufed, although in very 
fmall quantity, in large maffes of ordinary earth which is found every where, 
l'uch as lands, clays,'and mud. Mr. Cramer thinks that the experiments men¬ 
tioned by Beecher in his third Supplement to his PJhyftca Subterranean by which 
he extracts gold or iron from any fands or clays, we demonftrative upon this 
fubjedt. The other portion of earth which is intimately mixed with mineralifed 
metals, cannot be reduced into metals, and is therefore called unmetallic earth. 
This is an ordinary earth. 

1 hefe different matters united together form malTes which are compadt, 
heavy, brittle, and frequently poflefled of much metallic iuftre. Thefe fub¬ 
ftances are properly called ores y or the matter of mines. 

Thefe ores are found in earths and ftones of different kinds, as fands, flints, 
cryftals, Hates, indurated clays, according to the ground in which they arc 
contained. But two kinds of ftones in particular feem to accompany ores, and 
have therefore been considered by feveral mincralogifts as matrixes, in which 
metals are formed. One of thele ftones is a kind of cryftal, generally white, 
milky, and femi-opake, ftriking fire with ftcel, and of the clals of vitrifiable 
earths. It is called quartz. See Quartz. 

The other ftone is lefs hard, which does not ftrike fire with ftecl, and is 
fometimes milky like quartz $ fometimes tranfparent and diverfely colored, 
confifting of rhdmboidal cryftals, which are compofed of plates and faces. This 
ftone becomes more foft and friable by being expo fed to fire. It is called [par. 
Spar is more like to gypfeous ftones than to any other, bat it differs from gy pieous 
ftones in polieffing a much greater denfity. Some fpars are fb heavy, that they 
exceed in this refpedl all other ftones. See Spar. 

Thele earthy and ftoney fubftances ought to be well diftinguifhed from the 
earth intimately mixed with the: ore, as is mentioned above; this latter earth 
conftituting part of the ore, whereas the others are only accidental, and exter¬ 
nally adheytent, They form the matrix of the ore. 

Mines have generally the form < of veins, or of congealed currents, which 
have different diredrions, and which are diftributed in branches. The mines 
take different appellations according to the dir^ftion of their veins. 

The deep mines are tbofe which defeend from the iurface of the earth, cither 
vertically* or more or lefs obliquely towards its center. 

Thofc 
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1 hole which are extended horizontally are called dilated mines, becaufe they 
frequently are considerably broad. 

Some mines compofe mafles more or lefs extenfive, and almofl equally long, 
broad, and thick. Thcfe latter are call ed accumulated mines. 

Some authors have laid that the veins of mines are always dire&ed from eaft 
to weft, from north to fouth, or in the intermediate di'redfeions, according to 
the nature of the metals. But this opinion is not well fupported by facts; 
for we are certain that veins of every metal ran in every direction. The direction 
of mines is determined by their defeent, like that of fivers and by help of a 
mariner’s compafs. 

From Several figns we may know, that a field or a mountain contains a mine,, 
particularly when the mine is near the lurface of the earth. For, from ground* 
filled with minerals, fulphureous and metallic vapors rife, which are fometimes 
fo confiderable as to affedfc the fenfes, but which moft frequently only fhew them- 
felves by the effects which they produce on plants, which they render weakly* 
and difcolored. Frequently even, mineralogies fay, thefe places are entirely 
barren, and no vegetables grow there, although the ground feems to be of a 
good quality, and fit tor vegetation. 

The fources of mineral waters ■, the nature of the Hones upon the .ground 
being that of quartz or ipar s bits of minerals lying on the ground; are fo 
many proofs of the prefence of mines. 

But we muft not altogether depend on thefe figns; for notwithftanding them, 
we often find no mines, or vefy poor ones, when we dig the ground. 

The digging of the ground is then the only certain method of determining 
the exigence of a mine, and of what kind it is; for the wand of divinatian^ by 
which many pretend that mines and their quality may be difeovered, is a 
chimera, which owes its reputation to credulity and ignorance. 

Metallic minerals are divided into two claifes. The firft includes all thole, 
in which the quantity of metal exceeds tlxe quantity of fulphur, arfenic, and 
unmetallic earth; or from which metal may be advantages fly extra&ed. 
T hefe minerals are particularly called ares. 

In thefccond clafs are placed all minerals which contain more fulphur, arfehic, 
and unmetallic earth than metal 5 and thefe in general are called pyrites. 

Pyrites and ores are of the fame nature, and are often both found in the 
fame places. But as the proportion of the principles of thefe compounds » 
different, their properties alfo differ. We fhall explain the properties of pyrites 
under the article pyrites , and the properties of ores in this prefent article. 

Ores may be confidered in two ways ; firft, as containing ufeful and valuable 
fubftances, and they then receive their name from the moft valuable metal which 
is obtained from them. Thus, for inftance, as fiiver is much more valuable 
than lead, a mineral, a quintal of which contains a mark of fiiver, and fixty 
pounds of lead, or more, h called an ere of Jiber* becaufe the mark of fiiver 
is more valuable than the 'fio pounds of lead. This manner of denominating 
ores is chiefly ufed by the miners. 

In the fecond place, we may chiefly attend to the metal the Iargcft quantity 
of which is contained in a mineral, without attending to its value, andaffix 
its name to the ore. In this manner, the ore juft now mentioned would Jae 
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cjUjed anore of lea#, and jpt jn m dAfvf* f^t ^hebcft^tljpd fecipj to 
t>e,tocall fpch an «rc *» art <gf Ufid caHtaiklig ffhfy as is ^yerjr fregucntl^ 
done* 

tx> 

wtuch 

othcr metals.it m&y.t&iuaiij, This method of diftjag^hipg orq} is ceftaijjly 
one of ithe bell and inaftvexa&. WeftiaHnopr gore* fummary description m 
the principal kinds of ores of each metallic fubftanoe. (b). 



» (A) As metallurgy is themoft important 
part ofehemiftry, we hope that a /ketch cf the 
Htferyof Mines, and a more particular enumc- 
rqtionof ares than is,contained in the text, to¬ 
gether .with a relation of the. moft approved 
methods of extracting metals from ores, for 
the purpofes of effay^ or of commerce and ma- 
rtufafture , may be not unacceptable. In the 
prefent Note, we {hall treat of mines, and. 
•f ores in general: Under the. articles in the 
text, which treat of the ores of tbefeycral 
metals, we Shall fubjoin an enumeration of 
thofe which are there .omitted, and alfo the 
methods of claying thefeverai ores .to dif- 
cover the quantities and qualities of their 
contents: Laftly, under tbearticle, Smit¬ 
ing r of O&as, we flxali make fome additions 
concerning the methods of extra&ing metals 
from large quantities of ares for the pur¬ 
pofes of commerce and manufa&ure. 

Concerning Ores and Mines. 

QR£S confifty i. Of metallic fubftances 
calcinedi or* -•%*$& theft fubftances com¬ 
bined with otlidr .matters, with which they 
are faid to be mineralifed. 

Calcined metallic fubilances, or tak'farm 
#m, are metadlic fubftances deprived of pblo- 
gifton, and in the ftate of a calx, or metallic 
earth. See&Ahx, Such are all ferruginous 
eehreiy which are calces of iron. 

Miner edified efet are, f. Simple , containing 
only one metallic fubfbnce : v or, s. Cm- 
fmmdy containing two or monometallic fub¬ 
ftances. . ■ 

Of *he-{tmp!e r and alfo-of the.compound 
ores, four kinds may be diftint ullbed, 

, t. Gres ^onfifting of metallic ftibftances 
mineralHed Sdch is the lead- 

ore calltd go^, compofcdiof lead and fol- 
- fi’ f‘.W > v '-'.v »■t \■ ’ i.** 
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a.Oces canfiftipg fd >pict#i c fubftances 
mineralifed by .m/fW'f* Such is the white 
forties, .containing.ir<?n and arfeaic. 

3. Ores coofifting.flf metallic fybftancm 
mineraliftd by fnlfkw fit&.h ^rltn^c. Such 
is,the r.edfilvtr-ore % cpntaifii|ignlv$c, arftnic, 
and fulphqr. 

4. Ores confining of metallic Cubftapces 
mmeraliied by /aline mattert. Suqh are the 
nativevitrieJt* Such alfo is prphably t|ie cor- 
mens Jikter-ere, which, according .to Mr. 
Cronuedt's opinion* is a luna cornea, or 
filler combing .W» 4 h marine acid. .Qf this 
kind of ores* hr native metallic falls, is per¬ 
haps, the jjedftivefelt of borax ^ which appears, 
from. Mr. Cadet'a^experiments, publtfhed in 
the JMepnim of the Royal Academy for the 
year 1706, to be. copper combined with m*~ 
rine jacid* which*has been faid to . be 
found qative. To thja clafs alfo may he 
referred the fiver mnerafifed by qn alkaline 
fubjlancty which Mr. Von Jufti pretends to 
have difeovered. 

Hcnckel, and after him ,Cramer, and the 
author of tbe Diftbnary of Chert) Wry* pre¬ 
tend that in mineraii/ed ores, beftdes the 
above?mentioned .metallic and wineralifing 
fubftances, x are alfo contained a metallic 
and ah unmetal lie earth. But Wallerius 
affirms, thatijje exigence of fuch earths can¬ 
not be {hewn, and that fulphur is incapable 
of diflblving unmetaJUic earths, and even the 
calxes of ail metallic.fubftances, excepting 
thole of lead* bifmutb, and nickel. 

Having thus defined and diftinguifljed the 
feveral general daffies of ores, .we proceed to 
{hew how. they are lodged, and where they 
axe found. 

Metah zni metalliferomorts are found In va¬ 
rious places. I. They are muni tender 
water j in beds of rivers, lakes .and Teas, and 
dfiefiy «t the flexures of theft: Such are 

the 




DX* 'a'if 'XSttO LD.' in Skiril the word ** ?n the fenfc 
above-mentioned, no ores of gold exift: for as this metal cannot be allayed 


the auriferous and ferruginous fa nils, grainy 
•f native gold* ochres , 1 and ; fragments of 
Ores wafhcd from mines. ■ 1 ? , 

*Ii. They , are found dijfofotdin water : 
Such are the vitriolic waters containing iron, 
copper, or zinc. ■ ) ;f,- 

III, They are found upon the furface of the 
earth. Such are many ochres; metalliferous 
ftones, fands, and tlaysj and lumps cl ores. 
Mr. Gmeliri fays, that in the northern‘parts 
of Afia,,ores art almoft always found upon 
Or dear the furface of the ground. 

IV. They are found under the furface of the 
earth. When the quantity of thefe col¬ 
lected in cue place is confiderable, it is cal¬ 
led a mine. 

Subterranean metals and ores are diffe¬ 
rently difpofed in different places. 

1. Some are infixed inf ones and earths , form¬ 
ing nodules or /pots divetfdycolored. 

2. Some are equably and uniformly diffufed 
through the fubfance of earths and fonts, to 
wbich they give color, denfity, and Other 
properties. Such are the greateft part of thofe 
earths, ftones, fands, clap, cryftak, flints, 
gems, and fluors, which are colored. 

3. Some form frata in mountains. Such 
are the flates containing pyrites, copper-ore, 
lead-ore, filver-ore, or blendy * Thefe lie in 
the fame direction as the ftrata of ftones be¬ 
twixt which they are placed, but they dif¬ 
fer from the ordinary ftrata in this circum- 
ftance, that the thicknefs of different parts of 
the fame metalliferous ftratum is often very 
Various j whereas the thicknefs of the ftoney 
ftrata is known to be generally very uni¬ 
form. 

4. Fragments of ores are frequently found 
accumulated in certain fubterranean cavities, 
in Allures of mountains, or interpofed be¬ 
twixt* the ftrata of the earth. Thefe are 
looU\ unconnected, frequently invoked in. 
clay, and not accreted to the contiguous 
rocks or ftrata immediately, nor by inter¬ 
vention of fpar or pf quartzj as the ores 
found in veins are. Tin and iron mince 
are frequently of the kind here deferibed. 

5. Large entire mafles of ores are fome- 
times found in the ftoney ftrata of mountain*. 
Thefe are improperly called cumulated veins, 
becaufe their length relatively to their breadth 
and depth, is not confiderable. 


6. Some inftances are mentioned of entire 
mountains^ conliftirig of ore. Such is the 
mountain To berg in Smoland j and fuch are 
the mountains of Kerunavara and Luo fa vara, 
in Lapland, the former of which is 1400 
perches long, and too perches broad. Thefe 
mountains confift of iron-ore. 

9. Laftly, and chiefly, metals and ores 
are found in oblong track, forming maffes 
called veins, which He in. the ftoney ftrata. 
compofing mountains. 

The dire&ion of veins greatly varies 1 
fome being ftraight, and others curved. 
Their portion alfo refpeCling the horizon 
is-very various ; folne being perpendicular, 
fome horizontal, and the reft being of the 
intermediate degrees of declivity. 

The dimennons, the quality, and the 
quantity of contents, and many other circum- 
ftances of veins, are alfo very various. Miners* 
diftinguiih the feveral kinds of veins by¬ 
names expreifive of their difference?. Thus* 
veins are faid to be deep ; perpendicular j ho¬ 
rizontal, or banging, or dilated \ rich ; poor y 
morning , noon, evening, and night veins, by 
which their direction towards that point of 
the compafs where the fun is at any of thefe 
divifions of the natural day, *is fignifted.. 

The ftratum of earth or ftone lving above 
a vein is called its roof: and the ftratum un¬ 
der the vein is called its floor. 

Some parts of veins are conftderably thicker 
than-, others. Small veins frequently branch 
out from large veins, and J metimes thefe 
branches return into the trunk from which 
they iffued, Thefe veins, from which many 
fmaller veins depart, have been obferved to 
be generally rich- 

Veins are terminated varioafly j j. By a 
gradual diminution, as if jthey hadbeen. 
compreffed, while* yet Coft r by fuperincum- 
bent. weight ; or by fplitting and dividing 
into; feveral fmaller veins : or, a.; They are 
terminated abruptly, together with their 
proper ftrata, in which they. lie. . This 
abrupt termination of veins and ftrata. is 
occasioned by .their being crofted by new 
ftrata running; tranfverCcly jto ^he dire&io» 
of the former j orby per^ndfculir, Allures 
through the ftrata j,, which • Allures 
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with arfenic, norwith fulphur, it is never, found dire&ly mmeralifed by thefc 
jfubftanccs, as the other metals are. In the fecond place, if it be mineraUfed 


quently filled with alluvial matters, or with 
water, or are empty. Thefc perpendicular 
ftffures feem to have been occafioned by fome 
ruptureorderangement of the ftratum through 
which the vein paffes,'by which ope partorit 
Has been raifed or deprefled, or "removed afide 
from the other, probably* by earthquakes. 
Where the vein is terminated abruptly, it doe's 
not ceafe, but is only broken and disjoined; 
and is often recovered by fearching in the 
analogous parts of the oppofite fide of the 
deranged ftratum. A principal part of the 
art of miners confifts ip difeovering the 
modes of theft derangements from external 
marks, that they may know where to fearch 
for the disjoined vein. 

The contents of vims are metali and me¬ 
talliferous minerals, as, the fcveral kind;, of 
ores, pyrites, blends, guhrs, vitriols* the 
feveral kinds 6f fluors, fpars, quartz, horn- 
blend, in which the ores arc* generally im¬ 
bedded, or iitveloped, and to which‘there¬ 
fore the name, matrix of the ory is applied * 
llalactites j cryftalliZations of thefe metal¬ 
liferous and ftoney fubftanccs encruftirig the 
fin all cavities of the circumjacent rOckj 
■and laftly, water, which flows or drops 
through crevices in that rock. 

In a vein, ores are found fometimes at¬ 
tached to the rock or ftratum through 
which rhe vein runs, but more frequently 
to a matrix which adheres to the rock; and 
fometimes both thefe kinds of adhCfiori occur 
in the fame vein* in different places. Fre¬ 
quently betwixt the matrix and the rock is 
interpofed a thin cruft of ftone or of earth, 
called by authors the fimbria of the art. 

The matrix or the Hone in which the orb 
lies inveloped is of various kinds in different 
veins. And fome kinds of ftone feem better 
adapted than others to give reception to 
any dire, or to the ores of particular metals. 
Thus quhrtz, fpar, fluors, and hotnblend 
ive reception to all ores and metals * but 
ates, chiefly to copper and filver,"and never 
to tin * calcareous and fourty matrixes, to 
lead, filver, and tin ; and mica to iron. 

Vimt, lie in ftrata of different kinds of 
ftone ; bat more frequently in fome kinds of 
•ftone than in;others* s of thefufipjfc 
«r uncompqunded ftones which cothpofe 


ftrata, the following are metalliferous ; cal - 
careousJioHts j flats jand-jhne (cos fiflilis arc- 
ndfus 'Wanerilj*! fififtfttt (fpatum pyrirna^- 
chum five fciptnlahsj; quartz j fometimeji 
jajfier j frecmeAtiy** and chiefly thhoL 
teous" or ' mky 1 ftones £' and bornblend (lapii 
corneus Wallern *, bolus indurau particulis 
. fquamofis'CronftedtJ, Nd veins have been 
found;in 'ey pfoous of in fiftceous ftrata, altho* 
{hertz and frequently contain metallic 
particles^ artd forne inftances have been ob- 
ferved of oresof filver and of tin in alabafier. 
Of compound ftbnes, thofe are fa id to be 
chiefly'metalliferous which confift of par¬ 
ticles of homblend. Veins have alfo beey 
found in the rod gtanitev but feldom, i*f 
ever, in aiiv other granite, or ift fiorphyt). 
Tn genefat. Veins are ntdre frequently found 
in fofit, aridf frihble ftriita, than in thofe 
which arc compact arid hard. 

A vein; fometimes pafles from one ftratum 
into the inferior contiguous ftratum. Some¬ 
times even the Veins of one ftratum do fo 
correfpond with thofe of an inferior ftratum , 
the contiguity of which, with the former is 
interrupted by a mafs of different matter 
through which the veins do not pafs, that 
they teem originally to have been continued 
from one ftratum to the other. Thus in the 
mines of Derbyfhire, where the veins lie in 
ftrata of limeftone, the contiguity of which 
ftrata with each other is interrupted in fome 
places by a blue marie or clay, and in other 
places by a compound ftdnecalled toadjlane * the 
veins of one ftratum frequently correspond 
with the veins of the inferior ftratum of lirrie- 
ftohe, but ate neVfcr continued through the 
interpofed clay or toadftone. But we muft 
obfcrve, that thefe interpofed maffes, the 
blue marie, day, 1 dhd toadftone, have not 
the uniform thicknefs obfervable in regular 
ftrata, but are (efpecialfy the toadftone). 
in fome places a few Feet in depth, and in 
others fome hundreds of yards. The above 
difpofition feems to indicate, that thefe fc- 
veral ftrata of limeftone have been originally 
contiguous; that the veins now disjoined 
have been once continued ; that thefe ftrata 
of limeftone have been afterwards feparated 
by fome violent caufef pfobably by the fame 
PartHquakes which have in a lingular man- 
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they icarcely even deferve the name of mf roper era of gold. 

ner fluttered the ft rata of this mountainous 
country ; that the interftices thus formed 
betwern the feparated ftrata have been filled 
up with fuch matters as the waters could 
infiauate, p IO bably with the mixed commi¬ 
nuted ruins of Mattered ftrata } and, I ait ly, 
that thefe fluttered ftrata have confuted of 
argillaceous and of calcareous earths, as 
appears from the clay; from the marie, 
which is a mixture of clay and calcareous 
earth ; and from the toadftone, which con. 
fifts of particles of hornblend (which Mr. 

Cronftedt juftly confiders as an indurated 
bole or clay) mixed with particles of calca¬ 
reous earth. ... , - r < . 

l‘o the above hiftofical (ketch of mines 
we fball add fome conjectural remarks con¬ 
cerning their formation , 

Tbofe ores which are found under water 
Vl.Jj upon the furface of the earth (HI.) i m 
iilfures of mountains and fubterranean cavi¬ 
ties, at cumulated, but not accreted to the 
contiguous rocks, (IV. 4-) feem from their 
loefe, uncoijnedted, broken appearance, to 

have been conveyed by alluvion. 

AH martial ochre? have probably been fe¬ 
parated from vitriolic ferruginous waters 
('ll.) either fpontaneoufly or by calcareous 
earth ; and thefe wateis feem to haye ac¬ 
quired their metallic contents by diffolving 
the vitriol which is produced by the fponU- 
neous decompofition of martial,pyrites. I he 
ochres o i copper, zinc, and perhaps of 
feveral other metals, have probably been pre¬ 
cipitated from vitriolic waters by fome fub- 
tUnce, as ca lcareous earth, more difpoied to 
tombine with acids; and thefe vitriolic 
waters have, probably been rendered metalli¬ 
ferous, by dtffelvujg the vitriols produced 
by a - xnouftion of cupreous pyrites, and ot 
blend ; for thefe minerals are not, as mar- 
t i.J pyrites is, fufceptiWe of decompofition, 
ipontaneoufty, or ,by air and moifture. . 

The metalliferous npdules anc (pots (1V .i,) 
item to have been, infixed in, ftones while 
thefe were yet feft- Perhaps the metalli¬ 
ferous and lapideous particles were at once 
‘‘ihflblved and fufpe^ded in the fame aqueous 
menfiruuna,:, and dtiring concretion, 

cryftallized diftmSly, as different fait* do, 
when diftblved in the fiune fluid* 


The ear&s and ftones uniformly colored 
by metals (IV. t.) were alfo probably in a 
foft ftate while they received thefe tinges. 
The opake-cdlored ftones feem to have re¬ 
ceived their color from metallic calxes mixed 
and diftufed through the foft lapideous fub- 
fiance; and the tranfparent-colored ftones 
have probably received their colors from vi¬ 
triolic falts, or from metallic particles dif¬ 
fered in the fame water which foftened or 
liquefied the ftony fubftance; which metallic 
falts and particles were fo much diftufed, 
that they could not bediftin&ly cryftallizcd. 
That all ftones have been once liquid and 
dtftblved in water, appears probable not only 
from their regular cryftallized forms, but 
alfo from the lolubility of fome ftones, as of 
gypfeous and calcareous earths, in water ; 
and from the Water which we know is con¬ 
tained in the hardeft marbles, as well as m 
alabafters; to which water thefe ftones owe 
the cryftallization of their particles. 

*Tbe veins called tumulaUd , (IV. 5.) and 
the entirely metalliferous mountains (IV. 6.) 
are believed by Wallerius to be analogous 
to the nodules (IV. 1.). Thefe metalliferous 
fubftances feem to- have been originally- 
formed or concreted in the places where 
they are found. 

The metalliferousftrata(IV. 3.)havepro- 
bably been inlinuated between the lapideous 
ftrata, after the reparation Of thefe from each 
other by ferne Violent caufe ; in the fame 
manner in which we fuppofed that the day 
and toadftone have been infinuated betwixt 
the feveral ftrata ofjiirieftone in Derbyfljire. 
The matters thus infinuated may have been 
either fluid, which would afterwards cryf- 
tallize, and form entire regular piaffes; or 
they may have, been the ruins of fluttered 
ftrata and veins brought by watera^and tbirfc 
depofited •, in which cafe they will appeac 
broken and irregular. Thefe metalliferous 
ftrata, although frequently confounded with* 
the horizontal or dilated, vefes*, may be dif- 
tinguifhed, according to WallefrSut, From, 
thefe by the following propei$ies *- 1. TjMfr 
are generally, feigner 

the vein*-called, dilated.. %, pm 

fouhd at a greater depth, tfefr ^hundred! 
perches,. and generally in the >^*ighk-uthbods 



Hence gold is found either m its naturd (late, of k certain degree of purity* 
pofietfed of ail its properties, or engaged with fome other metals in certain 
minerals. 


of veins, from which they probably have 
received their contents. 3. From their want 
of the thin eneruftationa called ‘fimVti*, 
which, we obfcrved, are frequency- inter- 
pofed betwixt the rode and the Ore of its 
matrix; and from their want of the other 
properties of veins. 

But in wins, properly fo called, the 
ftrongeft marks exift of ores having been 
there concreted, and not depofited in their 
prefcnt ftate. Their regular, unbroken ap¬ 
pearance, their accretion to the contiguous 
to k, either immediately or by intervention 
of a matrix, the regular appearance of this 
matrix ioveloping the ore, the frequent 
cry Jlallization of the ore and of the other 
contents of the vein, indicate, that ores, as 
well a. the other folid contents, have been 
there concreted from a fluid to a folid f?ate. 

Moll authors believe, that veins, and the 
perpendicular clefts in the ftony ftrata of 
mountains, called PiffUres^ have been pro¬ 
duced by the fame cauf 5 or rather, they 
Cor,Cider veins only as fiifuies filled with 
metalliferous matters, They further believe, 
that fifiures have been occahoned by the ex- 
ficcatioo of ftrata, while thefe Were palling 
from a fluid to a fofid ftate. Wallerius 
thinks, that fiflWes have been formed from 
cxficcation, but that veins were channels 
made through the ftrata, while yet foft and 
fluid, by water, or by the more fluid parts 
Of the ftrata penetrating and forcing a paflage 
through the more folid parts. He thinks, 
that thefe fluid ’parts conveyed thither their 
metalliferous and ftony content?, which 
were there coagulated or concreted. He 
fwpports his opinion by dbfbrvlng, that all 
she vein’s of the fame ftratum generally run 

E rallel to ekcft 6'her; that they frequently 
nd in thelr Coiurfe that the fame vei n is 
fometiittes contracted and femetlrneS dilated j 
Shat veins are frequently terminated by being 
divided into inferior veins - that veins 
are fte^nenijy widei at bottomthan at top, 

, wbciea®' fifth res- are always wideft at feu p and 
arts titnsiv bisw *. all which appear- 
aittes, he tfrtMkv tfrtild wot have been pro - 
^b^catiqn* From thefe teaibns, 
ilifres-apte* to havf hsul a different, and 
fcWa tte aittt fugtitto df vein^ 


crofled by fifiures, they feem to have had a 
later orJjfh than veins. Whether fifiures 
coul^havef been produced by the very gradual 
exficcatihn of thefe large mafles of ftrorrgly 
cohereftt i&sfctdr j or whether they have been 
produced by the fame Violent caufes, namely, 
earthquakes, by Which the ftrata in which 
fifiures are generally found have been broken 
and deranged, and by which metalliferous 
mountains themfelves have been formed, or 
their ftrata raffed above their original level; 
as feme authors haVe, With great probability. 
Conjectured ; I do not pretend to determine. 

Veins are feldoto, if ever, found but in 
mountains. The reafon of which may not 
improbably be* that in metalliferous moun¬ 
tains we Have acceft to the mote ancient 
ftrata of the earth. Which In plains are co¬ 
vered with fo many depofited, alluvial, and 
other later ftrata, that we can fridom, if 
ever, reach the former. That thefe moun¬ 
tains confift of ftrata which have been ori¬ 
ginally lower than the upper ftrata of adja¬ 
cent plains, appears from an obfervation 
which has been made, that the ftrata of 
mountainous countries dip with more or 
lefs declivity as they approach the plains, 
till they gradually link under the fevcral 
ftrata of thofe plains, and are at loft irt* 
merfed beyond the reach of miners. This 
leading fa& in the natural hiftory of the 
earth has been obferved by a fagaciwus phi- 
lofopher, Mr. MitcheU % in his Conjectures 
concerning Earthquakes, fefr. Philof. Ifranf. 
lyfio. 

That the inferior ftrata of the earth, con¬ 
tain large quantities of pyritous, fulphu- 
reous, and metalliferous matters, appears,, 
i. From the fubterranean fires in thofe in¬ 
ferior ftrata, which produce volcanos, and 
probably earthquakes (as Mr. Mitchell in- 
gchioufly conjectures). %. From the obfer- 
vation, that all kinds of mountain* are not 
equally metalliferous; but that veins,, efpe- 
cially, are only found in thofe mountains, 
which, being com poled of very, ancient 
ftrata,. are called prinuemK which form the 
Chains and eXtenfive ridges on toe furf^ce of 
the earth, Which direct the courfe of the 
Waters, aiid which, confift of. certain ftrata,, 
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The gold which is found alone is called realm or virgi* gold. This is 
generally mcrufted, and fixed in different kinds of ftones, principally in flints 


the tbitknefs of each of which, its generic 
qualities, and its portion relatively to the 
other ftrata, afe, in different parts of the 
chain of mountains where that ftratum is 
found, nearly uniform and alike, notwith- 
ftanding that the numbers, and the inclina¬ 
tions of the ftrata compofing contiguous 
-mountains, or even different parts of the 
fame mountain, are often very various} and 
therefore that veins are feldom, if ever, 
found in tfoe mountains called by authors 
diluvial temporary* which are iingle, or 
detached, which conflft* not of ftrata uni¬ 
formly difpofed, hut of alluvial mafles, in 
which fragments of ores may be foretimes, 
hut veins never, found. Nevertbelefs, fmgle, 
and feemingly detached, mountains in fmall 
iflands have fometimes been found to be 
metalliferous. But we mult obferve, that 
thefc mountains confift of uniform ftrata; 
that iflands themfelves, efpecially fmall 
iflands, may be conlidered as eminent parts 
of fubmarine ranges of mountains 4 and that 
the mountains of fuch iflands may be con¬ 
sidered as apices or tops only of inferior 
mountains. 

Thofe mountains are faid to be moft 
metalliferous which have a gentle afeent, a 
moderate height, and a broad bafis, the 
ftrata of which arc nearly horizontal, and 
not much broken and disjoined. In thefe 
mountains, at leaft, the veins are lets inter¬ 
rupted, more extended, and confequently 
more valuble to miners than the veins in 
lofty, craggy, irregular, and {batteredmoun¬ 
tains. 

Authors difpute concerning the time in 
which ores h;' e been formed, foine referring 
it to the creation of the world, or to the 
firft fubftquent ages j and others believing, 
that thev have been gradually from all times, 
and art now daily, formed. From the ac¬ 
cretion of orbs and of their matrices to their 
proper rocks, and from the infertion of me¬ 
talliferous nodules and ftriae in the hardeft 
ftones, we are inclined to believe, that the 
matter of thefe veins and nodules are coeval 
with the rocks and ftones in which they are 
inveloped. Neverthelefs, we cannot doubt 
that fmall quantities, at leaft, of ores are 
ftill daily formed in veins, fiflures, and other 
fkbterranean cavities. Several well attefted 


inflances confirming this opinion are adduced 
by authors ;^Cronl£edt mentions an incrus¬ 
tation bf ifilver-ore that was found adhering 
to a thin coat of lamp-black, or of foot, 
with which the fmoke of a torch had foiled 
at rock in amine at Koningfbergin Norway * 
and that this incruftation of filver-ore had 
been formed by a metalliferous water pafling 
over the rock. Lehman affirms, that he 
poflefles fomc filvcr-ore attached to the ftep 
of a ladder, found in a mine in Hartz, which 
had been abandoned two hundred years ago; 
ami that feveral fteps of ladders fimilarly en- 
crufted had been found. Many other in- 
ftances are mentioned by authors, of galena, 
pyrices, filver-orcs, and other metalliferous 
Jubilances, having been found adhering to 
wood, to foffil-coal, to ftala&itical encruf- 
tations, to oyfter-ihcllf, and other recent 
fubftances. From thefe, and from fimilar 
inftances which I have feen, I am induced 
to believe, that not only ochres and frag¬ 
ments of ores may, with other alluvial mat¬ 
ters, be now daily depofited, but alfo that 
finall quantities of mineralifed ores are re¬ 
cently formed ; although many hiftories 
mentioned by Bee her, Barba, Hencke], and 
other authors, bf the entire renovation of 
exhaufted veins, and* efpecially thofe of the 
growth and vegetation of metals and of ores, 
appearto be at leaft doubtful. 

Various opinions have been publifhed con¬ 
cerning the formation of mineralifed ores. 
According to fame, thefe ores were formed 
by congelation of the fluid mafles .found in 
mines, called Gufrru See Guhx. Other 
authors believe,, that ones have been formed 
by the condenfation of certain mineral, me¬ 
tallic, fulphureous, and arfenical vapors, 
with which they fuppofc that mines abound. 
Some haye eve© affirmed, that they have feen 
this vapor cpndenfe, ana become inn few 
days changed into gold, ftlver, and other 
metallic matters; but the exifteoce of fuch 
vapors is not afeertained ; for the noxious 
vapors commonly fuppofed ] to be fulphy- 
reous, arfenical,, and metalline, are nothing 
but the permanently elaftic vapors, called in-, 
flammable and uninflammable fixable airu See 
Damps. s ,, 

Whether the component, parts of ore* 
have been oncc feduced \o « t ftatc bf vapor* 
* 'ana 
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aftd qaartz. Mr. Cramer fays, that the yellow brilliant fpots of the blue done, 
called lapis lazuli, are native gold j but thefe are very fmall. (c) 

' Gold is alfo found in fat arid muddy earths; and Mr. Cramer affirm**- that 
fcarcely any fand can be found Which does hot contain gold j but he acknow¬ 
ledges, at the fame time, that -the quantity is too fmall to compenfate for the 
cxpence of obtaining it. ' ; 15 I 

* Laftly, the largeft quantityof native gold is to be found in the fands of fome 
rivers. • It is chiefly collected in hollows at the bottom* of thefe rivers, and at 
their feveral bendings. The gold is collected in thefe places by a natural 
operation, fimilar to that of walhing of ores. 

A confiderable quantity of gold is in the fand of feveral rivers in France; fo 
that perfons who, coifed it find enough to compenfate their trouble. Mr. 
Reaumur, in a Memoir that he gave in the year 1718 concerning the Rivers 
of France which contain gold, enumerates ten of theq^namery, the Rhine, 
the Rhone,, the Doujt, the Ceze, and the Garden, the Arriege, the Garonne, 
two ftreams which flbw into the Arriege, called Ferriet and Benagues j laftly, 
the Salat, the fource of which-is in the Pyrenean mountains. 

The Ceze is the river which furnilhes the largeft quantity of gold at certain 
times!. Mr, Reaumur obferves, that its panicles are larger than thofe of the 
Rhine and of the Rhone, and fays, that in fome days a peafant will find gold 
to the value of a piflole, and in others will fcarcely find any. 

and in that fiate have been united; or whe- diftblvcd in an aqueous menftruum, by eva- 
ther there parts were conveyed to veins al- poration of which they have been afterwards 
ready combined, but in a fluid hate j or by concreted and cryftallized. An inftance of 
what natural procefs they have been brought the formation of filver-ore from a metalli- 
together and united, .we have not, fufficient ferous water has already been quoted from a 
data to inveftigate and determine. Memoir in the Swed. Ad. by Mr. Cronftcdt. 

We can indeed by ahalyits difeover what The liquors called gubrs> found in mines, 
thefe component parts of ores are; and we are known to contain frequently, beiides 
can even imitate many ores by fufiny together metallic matters, alfo calcareous and gyp - 
thofe parts : but, from the regularity of the fcous particles. By intervention of theie 
forms and ftrudUrOs of ores, the union of earthy matters, may not alfo fulpbur be 
their component parts muft have been ac- difliblved in water, and thus a hepar, the 
compMhed by a more gradual procefs * and, molt powerful folvent of metallic fubilanccs, 
although it be difficult to explain how pies be formed ? If we fuppofe fuch a hepar 
could be diflolved in a watery menfiruurn, impregnated with metallic particles to be 
and afterwards cryflaliized, fo as to form collected in a fubterrancan cavity, where 
the regular mafics which they now confti* the water .might be exceedingly flowlyeva- 
*ute$ yet when we confider how many folu- porated, till, no more remained than was* 
rrons and deroffipOfitibns are effeded by the fufficient for the cryftallization of the folid 
very flow arid gradufdoperatibni of; nature, matters, might not thefe matters then fc^-v 
which cannot be efihdetf by thofepfah, the fate and cryttallize diftin&ly.; the earthy fub- 
conjedure (ff, in a fubject t 6 obfeure, and fiances firlt concreting,, andjorming fpars, 
concerning which neither fufficient fads fltiors, and other matrixes, which would 
havebeen difcayeijed^ «df, i* "tro jlik. adhere to the folid rock, while the fulphu- 

fufficjerttly long -to, thiike! obferyatfan* pud reous, arfenical, and metallic fubfiances 
experiments, conjectures iiwy be admitted) lhould afterwards concrete together, and 
' feeths nottwesf compofe ores which, would adjure to the 

ail other* liwoefal cryfiallized ' mattpra^'* as s matrixes previoufly formed ? 

Jpara, *176$$ : Uka tjnee . ' (0) Concerning thefe, fee Lapis-La zvm. . 
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The native gold foiled in -riaew ®r elfowhere is -never pcrfc&ly pure, P* 
*of twenty-four karats. It *Iwms contains a oectain quantity of -allay* which u 
genecally Idver. TJie;gold of ©ur <rivm, according to Mr. Reaumur’® trials, 
was-found to he from eighteen <&> twenty-two ikarats, that, of the Ceze being 
iheloweft, tmd ttett of *he ( A«rfege being ihefureft, (d). 

DXI. ORES o/ PLATINA. JPlatina is veiy rate, and has been 
hut lately idifcovered. As, like gpkt* itoannot be allied with fulphur or with 
at ferric, probably no one properly fo called exifts of this metal. Accordingly, 


Id) Ores of Gold. Although gold 
cannot be dire&lydiflolvedby fulphur, yet 
it probably may he mineralifed by the inter¬ 
vention of other metallic matters. Thus, 
although no proper ore of gold exifts, yet it 
is found in feveral mineral fubftances, in 
which it is always accompanied, «s Cramer 
affirms, with a much larger quantity of 
filver; to which latter metal that author 
attributes its mineralifed ftate. The minerals 
containing gold are blend, cupreous and 
arfenical pyrites, ore of antimony, cinnabar, 
White ore of arfenic, vitreous and other 
filver ores, and the lead-ore called galena. 

Gold is more frequently imbedded in 
quartz than in any other matrix, but it is 
alfo found in limrilone and in hornblend. 
Gold mines are in general very precarious, 
as they do not form regular veins, nor is 
the gold uniformly distributed through a 
matrix. 

Bechcr and Cramer think, that no fand 
is entirely free from gold. The yellow, 
red, black, and violet-colored ferruginous, 
are fa id to contain moft gold. Mr. Hellot 
relates, that in eleven eBay* of one kind 
of fand, from a quintal, or 921600 
grains, we.'e obtained each time from 848 
to 844 grains of noble metal, excluftve of 
the gold which remained in the feoria; and 
that of the metal thus obtained two thirds 
were , gold, and the remaining third was 
fiver. He lays, that parcels of fand taken 
up at wry fmal) diftances from each other 
contained very unequal proportions of gold. 

The gold found in lands is generaHy iefs 
pure than that which is imbedded inafolid 
matrix. Reaumur fays, that* piece of gold, 
weighing 448 ounces, was ‘fctwn Co -the 
Royal Academy at Paris, which was found 
upon eflay to have diffeient iinenefs in dif¬ 
ferent parts of the mafs. 

Ores and earth* eontmning gold may be qBmad 
by the methods directed for the extraction 


of gold from large quantities of tbefe auri¬ 
ferous matters {fee Smelting of Ores) : 
.or they m ay in general be effayed by being 
foied. in a cupel or teft, placed under the 
muffle of an effay-furnace, or in a crucible 
placed in an air-furnace, with eight or ten 
times their quantity ©f lead, it they be 
fofible i and with * larger quantity of lead* 
if they he difficultly fofible j and by foori- 
fying foe earthy matters, while the lead be¬ 
comes impregnated with the noble metals. 
Thefe operations are entirely fimilar to thofe 
employed for the reparation of filver from 
its ores by precipitation with lead; a detail 
of which fee fubjoined under the article Ores of 
Silver, in a Note [Protege* I. III. IV. v* 
V1J. Thefe metals are afterwards to be fe- 
parated from the lead by cupellation, in the 
manner direfted in the articles. Essays 
the Value ef Silver, and of Gold. The 

f old is then to be feparated from the-filver 
y the proceffes dfcfcribed in the article 
Parting. 

The quantity of lead to be added to the 
ore in this cflay muft be fuch as renders the 
feoria very thin, that the whole gold may be 
imbibed by the lead. Some iron-ores con¬ 
taining. gold cannot be reduced into a feoria 
fufficiently thin with fixteen times their 
quantity of lead, uniefs the heat be, at the 
feme tune, confiderably eucrea&d. When 
foe ore is exceedingly refractory, the fcorifi- 
cation ought 40 he promoted by adding to it 
four times its quantity of tartar, twice its 
quantity of nitre, Rad four time* itsquantity 
of litharge. This mhcforeJs sto be put in a 
good efiay-cruc*>le, and coveted with fca- 
wdt. The. crvciWeis to bejetin aforge- 
Jvartb, and expofed grsduahy to beat, fol 

the fcoria has eoqufcetf luffimeet $uidity r sn4 
. the le&dhas. imbibed foe , metal. 

Seethe, methods :«Afo f fofWr . hm pftd gkr 
•ffhjdn US trifereus femdft vnder for mrttcle 

, A . . u ^ 
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in the Only mines of platina which we know* namely, the go !4 mines qf San- 
tafe near Carthagena, the p Latin a is found native like the gold, and in its me¬ 
tallic ftate. ' 

DXII. O R E 3 ef S I L V E R- Next to gold, filver is the metal moft 
* frequently found in its metallic ftate, that is, not mineralifed by fulphur of by 
arienic. This filver, called alfo native or virgin, generally affedts fome regular 
form, and confitls of filaments or vegetations of various figures. Native filver, 
like gold, is incrufted, or adherent to feveral kinds of (tones. It is generally 
allayed with fome gold : but filver, like .all the other metals, is much more 
frequently found mineralifed by fulphur and by arfenic. (e) 

Three principal proper ores of filver are known, which are very rich, but 
vere rare. Thcle aie *, 

i. 'I'he vitreous filver ore. This ore has no determinate figure, and has 
nearly the color, foftnefs, and fufibility of lead. It is very heavy, and con¬ 
tains three quarters of its weight of pure filver. In this ere the filver is minc- 
ralifed by fulphur alqne. Fome expert artifts imitate it very well by com¬ 
bining fulphur with filver by fufton in a crucible, (f) 

a. The homy or corneous filver ore. This ore is' Tq called from its color and 
fcmitranfparency, by which it refembles horn or colophony. This ore, being 
foddenly heated, crackles, as Slmoft all ores do, and melts with a gentle heat. 
Two-thirds of it are filver, which is mineralifed by fulphur and arfenic. This 
ore is very rare. Wallcrius fays, after Woodward, that it is found at Johann - 
Ceorgen-Stadt in Saxony, (g) 

3. Red filver ore , called alfb Rofidare . Its color is more or lefs red; it is 
fometimes cryftaliiaed, very heavy, and is fufible like the above-mentioned 
ores. In this ore the filver is mineralifed by arfenic and by fulphur, but 
chiefly by the former. It alfo contains a little iron, and furnifhes two-thirds 
of its weight of filver. Its red color may proceed either from the iron it con¬ 
tains, or from the mixture of arfenic and fulphur, or, laftly, from the particular 
manner in which the arlenic is united with the filver, an example of which we 

{t) Ores of Silver. Native -filver is fays, a fulphureous and blue flame, ami, ao 
found in form ’of plates, of fibres, or of cording to Cramer, alfo a very fmall quantity 
grains, or cryftalHzed. It lies generally in of an arfcnical fume. Wallcrius fays, that 
quartz, flint, -fpar, flate, cobalt, and • in it contains twp-thirds of filver, with a con- 
filver-ores. It is fometimes enveloped in a fiderable quantity of fulphur and a fmall 
thin ftony cruft, . quantity of arfenic. Lehman thinks, that it is 

(/') The vitreous ore , according to Cron- filver united with a little arfenic. But Mr. 
ftedt, is either in form of plates or of fibres, Cronftedt fays, that it is a luna cornea, or 
or is ctyftallrzed, or has .no determinate filver combined with marine acid; and that 
figure. It may be imitated 4 >y adding about it is incapable of being decompofed but by 
five parts of fqLphur toone part of melted fubftances which can unite with that acid, 
filver $ in which operation moft of fhe ful- This latter opinion feems to be the moil; 
pbur >s confirmed : or it may be imitated by probable, as the ore, according to its d.ef- 
expofing a plate of filver red-hot to the cription, is ftmihr to luna cornea, and as it 
fusus sf burning fulphilr, cannot be imitated by any mixture of fulphur 

(g) Corpeous ore ha$ various colors; white, and of arfenic with filver. The blue flame, 
pearly* brppxn, jeelloWj^esiulh, or reddtfit. and the fmel) flightly arfcnical, which are 

• It is finite- emitted from heated corneous ore, are alfo 
what dwftiic, .and (hhofe Wfitfi t]be,i|amie of a obfervable from every combination of marine 
candle. Whfn heated* it emits, as Wallcrius acid with a fubftance containing phlogifton. 

q q ' have 
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have in thd red precipitate of filver made by the neutral arfenical fait. S«e 
Arsenic and Salt (Neutral Arsenical). ( h ) 

Befides thefe, many other minerals are called filver ores, but which are only 
improper ores of filver as they contain a larger quantity of fome other metal (0- 


(b) Redfilver ore is either plated or Ifefid, 
or cryfiallized, and frequently femitranfpa- 
rent. Its color is various, from a dark 
grey to a deep red, according to the pro¬ 
portions of the two mineralifing fubftances. 
It crackles and breaks in the fire, exhales an 
arfenical fume, and is readily fufed. It is 
found generally in quartz, fpar, cryftal, 
hornblend. 

( i } Befides the three filver-ores above 
deferibed, the following ores contain filver 
mixed with other metals. 

1. Grey fiher ore. This contains copper 
and filver mineralifed by arfeiiic and ful« 
phur, and generally more of the former than 
of the latter metal j but as it is valued chiefly 
for the filver, it has been generally enume¬ 
rated amongft filver ores. 

2. White filver ore is an arfenical pyrites 
containing filver. 

3. Biack fther ert contains fulphur, 
arfenic, copper, iron, fometimes lead, and 
about a fourth part of filver, according to 
Wallerius. 

4. Plumofe filver ore is white or black, 
ftriated like plume-alum, or like ore of an¬ 
timony. It is filver mineralifed by fulphur, 
arfenic, and antimony. 

5. Pech-blend. In this blend filver, gold, 
and zinc, are mineralifed by fulphur, pro¬ 
bably by intervention of iron, by which the 
gold and zinc are rendered capable of uniting 
with the fulphur. 

6. Silver is frequently found in galena ; 
and fometime* in martial pyrites ; in the red 
ore of arfenic ; in various ores of copper , lead, 
tin, iron, and efpecially cobalt j in blends ; in 
yellow of red earths ; in black and blue bafaltes ; 
and a ho in Jlrata of fiones, which do not 
appear externally to contain any mineral 
fubftance. 

7. Liquid fiher ore y or guhr of *filver y is a 
grey or whitifh liquid mafs which contains, 
as Wallerius fays, either native filver,- or 
fome fluid fubftance capable ©f producing it. 
Mr, Cronitedt mentions, in the Swedilh 
Memoirs, a water flowing through amine 
in Norway containing filver. Another in- 
fiance is alfo mentioned of a filver guhr, in 
the A#. Erud. Upfal. 1720. 

8 . Mr. Von Jufti pretends, that he has 


found filver mineralifed by an alkaline fub- 
fianct; but he has not fpoken fufficiently dif- 
timfily concerning it, to know whether he 
means a faline or earthy alkaline matter. 
Henkel alfia pretends, that by treating cal¬ 
careous earth or certain clays with pyrites, 
filver may be obtained. 

Ores of fiher may be efjayed [fee the article 
Essay of Ores] by the fame methods 
which are employed for the extra# ion of 
that metal from large quantities of ores ; 
which methods are different, and fuited to 
the different qualities of the feveral ores. 
See Smelting of Ores. Or, in general, 
ores and earths containing filver may be 
effaced by the following Proceffes, which are 
copied fTom Dr. Mortimer’s Englifh edition 
of Cramer*t Art of EJptying Metals , Part II. 
Procefs 1 . 

PROCESS I. 

To precipitate Silver by meant of Lead from 
fufible Ores. 

“ POUND the ore in a very clean irom- 
mortar into fine, powder: of this weigh 
one docimafiical centner or quintal, and 
eight of the like centners of granulated 
lead. 

“ Then, have at hand the docimafiical 
left {foe Plate I.), which muft nor as 
yet have ferved to any operation : pour 
into it about half of the granulated lead, 
and fpread it with your finger through 
the cavity of it. 

“ Put upon this lead the pounded ore 
and then cover It quite with the re¬ 
mainder of the g ranulated lead; 

“Put the teft thus loaded under the 
muffle of an' effav-ftimace, and in the 
hinder part of it; tnefi make your fire, and 
encreale it gradually. IF you look thro’ 
the holes or cither of the* Aiders, you will- 
foon fee that the pounded' ore will be 
raifid out of the melted lead, and fwim 
upon it. A little after, it will grow 
claihmy, melt, arid be'throWn towards 
the border of the tefi: thenthefurface of. 
the lead Will appeaf Ih the nifddle'of tho 
tefi like a bright difc, arid yt»U Wllf fec k 
fmoak and boil; fo foon as you fee this, 

« it 
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Such are the blue Jtlver-ore, which is only a lead-ore containing much filver, 
and the grey jUver-ore , which is a copper-ore containing filver. 


44 it will be proper to diminifh the fire a 44 examine whether they have the character- 
“ fmall matter for a quarter of an hour ; fo “ iftics of a perfect fcorification ; if they 
44 as that the boiling of the lead may alrpoft “ have, you may thence conclude, that the 
44 ceafe. Then again, encreafe the fire , to 44 filver has been precipitated out of the ore 
44 fuch a degree, that all miy turn into a “turned to fcorias, and received by the 
“ thin fluid, and the lead may be fecn, as “ lead,, 

44 beforej fmoaking and boiling with great “ When the fcorification lafts longer than 
44 violence. The furface of it will then ** we mentioned, the lead at laft turns to 
«*'dimini(h by degrees, and be covered over “ fcorias or litharge, and the filver remains 
o with a mafs of fcorias. finally, have at “ at the bottom of the veflel : but the fire 
“ hand an iron hook ready heated, where- 4 muft be moderately lupplied, and the 
with the whole mafs muft-be ftirred, efpe- 4 vellels be extremely good, to proJuce this 
44 dally towards the border; that in cafe 4 effect; for th y feldom refift to the ftrength 
44 any fmall parcels of the ore not yet dif- 4 of the fcorias long enough ; fo that the 
“ folved Ihould be adherent there, they may 4 whole fcorification may be brought to an 
44 be brought down, taking great care not 44 end ; which has afterwards this inconve- 
44 to ftir any the leaft thing out of the tell. “ niency, that the filver is difiipated by 
44 Now, if what is adherent to the hook 44 grains in the fmall hollows of the corroded 
44 during the ftirring, when you raife it “ ore, and can hardly be well colle&eJ 
44 above the teft, melts quickly again,, and 44 again, when the ore has but little filver in 
44 the extremity of the hook grown cold is 44 it. Nay, there is dill more time to be 
44 covered with a thin, finooth, ihining cruft; 44 confumed to obtain the perfect deftru£Uon 
44 it isafignthat the fcorification is perfect; 4 * of the lead, by means of the combined 
44 and it will be the more fo as the faid cruft “actions of the fire and air, bccaufe the 
44 adherent to the hook fhall be colored 44 fcorias fwimming at the top retard it con- 
44 equally on every fide ; but in cafe, while 44 fiderably. 

44 the fcorias are ftirred^ you perceive any 44 In this proccfs, ,the fulphur and the 
44 confiderafele clatnminefs in them, and 41 arfenic of the filver-ore, when the ore is 
44 when they adhere in good quantity to the 44 broken finall, and extended widely in a 
■** hook, though red-hot, and are inequally 44 fmall quantity, are in part eafily difiipated 
44 tinged, and feem dqfty or rough with 4t by the fire, and in part abforbed by the 
44 grams interfperfed here, and there; it is 44 lead; the lighter part of which, fwimming 
44 a fign that the ore is not entirely turned 44 upon the heavier, becomes very clammy 
44 into fcorias. In this cafe, you muft with 44 by means of the fulphur which is in the. 
44 a hammer ilrike off what is adherent to 44 ore; but when this is difiipated by the 
44 the hook, pulverise it, and with a ladle 44 violence of fire, it turns into glafs or 
44 put it again into the teft, without any lofs 44 fcorias ; but when arfenic is predominant 
44 or mixture of any foreign body, and con- 44 in the ore, the plumbeous part turns im- 
44 tinue the fire in the fame degree till the 44 mediately into a very penetrating and very 
44 fcoria has acquired its perfedfipn, and the. 44 fufible glafs, having a diffolving efficacy, 
* 4 above-mentioned qualities. This once 44 unlefs the arfenic lies hiJden in a white 
44 obtained, take the teft with a .pair of 44 pyrite or cobalt, for this rejjfon, the 
44 tongs out of the fire, and pour the lead, 44 fixed part of the ore, which is no filver, 
44 together with the fcoria fwimming upon 44 is diffolvcd by that glafs, melts, and af- 
44 it* into a cone madebot anUrubbcdwith 44 fumes the form of lcorias. The unrae- 
44 tsdlqw. , Thus will the firft operation 44 tallic earths and the pure copper or Icad- 
44 of the prpccfs be .performed, which docs 44 ores thereto adherent are of this kind. The 
44 no*, commonly indeed JUitt above three 44 filver then remains immutable, and being 
44 1 quarter|'^of.^|R,hopr., ' 4 , '‘freed of thefe heterogeneous bodies, which 

; «fcorias off 44 are partly difiipated and partly melted, it 
14 ftom the fegulus growil cold, and again 44 is precipitated and received by the remain- 

(^qq2 ‘‘ing 
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DXIII. ORES of COPPER. Copper is found under ground 


44 ing regulus of lead. Therefore this pro- 
44 cefs is completed by three diftinit opera- 
ct tions ; viz. i. By roafring. 2. By fcori- 
“ firatibn. '3. By the melting precipitation 
“ of the filver, which is the rcfult oFthe two 
“ former operations. 

“ The ore muft be pulverifcd very fine in 
44 order to encreafe the furface, that the dif- 
44 fipation of the volatiles and the diflolution 
44 by litharge may be fooner effc&ed. This 
“ pulverifing muft then be done before the 
44 ore is weighed, becaufe there is always 
44 fome part of the ore adherent to the mor- 
“ tar or iron-plate on which it is made fine j 
“ which part being loft, the operation is not 
44 cxa£F. Erker was in the right when h<: 
“ prelcribed eight centners of lead for the 
“ fubduing of fufible ores. Neverthelefs, 
“ it muft be owned that this quantity ts 
44 fuperfluous in fome cafes. However, as 
44 the fluxibility of the filver-ore depends 
“ from the abfence of ftones, pyrites, &c. it 
“ is eafy to fee, that there are an infinite 
44 number of degrees Of fluxibility which it 
•* would be needlefs to determine exa&jy, 
“ and moft commonly very difficult to de- 
44 terminc by the bare fight. Befidcs, a little 
“ more lead does not render the proccfs im- 
44 perfect ■, on the contrary, if you ufc too 
4 t'mall a quantity of lead, the lcorification 
4 is never completely made. Nay, there 

* are a great many ores, containing fulphur 

• and arfcnic in plenty, that deftroy a con- 
4 fidcrable quantity of lead : fuch are the 
4 red filver-ore, and that wherein there is a 

*« great deal of the fteel-grained lead ore. If 
44 the fire mull he fomettmes diminifhed in 
* 4 the middle of the procefs, it is in order 
44 to hinder the too much attenuated litharge, 
* e which is continually generated out of me 
«* lead; from penetrating the pores of the 
« tefl, and from corroding it j which is 
44 eafiiy done when the fire is over-ftrong } 
44 for then the furface of the veflel which is 
“ contiguous to the lead contrasts cavities, 
44 or being totally confumed by fmall holes, 
44 Jets the regulus flow out of it. The vef- 
44 fcls that are moft fubje& to this inconve- 
44 nience are thofe in the materials of which 
44 lime, plafler, and chalk are mixed. Nay, 
44 thefe bodies, which are of their nature re- 
“ fra&ory, being eroded during their fcori- 


44 fication, at the fame time, communicate 
“ a great clamroinefs to the fcoria j fo th.it 
44 a great Quantity of the mafs remains ad- 
44 herent to the teft in the form of prolube- 
44 ranees, when you pour it out; whereby 
44 a great many grains of the regplus are 
44 detained.” 

PROCESS II. 

THE regulus obtained by the procefs J. 
contains all the filver of the ore, and 
the unfeorified part of the lead. The 
filver may be afterwards feparared from the 
lead, and obtained pure by cupellation ; which 
procefs is deferibed under the article of the 
Di&ionary, Essay of the V a iu* of Silver. 

PROCESS III. 

IF the filver-ore cannot be wajhed clean , or if 
it be rendered refratlory by a mixture of unme- 
Utllic eat tbs and Jtones y the ftorification of 
thefe earthy matters frequently cannot be 
completed by the procefs 1 . Cramer therefore 
direita that fuch ores (hall be treated in the 
following manner [Art of AJfaying , Part II, 
Procefs 3}. 

44 Bruile the ore into an impalpable 
44 powder, by grinding in a mortar; to a 
44 docimaftical centner of it, add a like 
44 quantity of glafs of lead finely pulverifcd $ 
44 for the more exadlly thefe two are mixed 
44 together, the more eafiiy the fcortfication 
44 afterwards fucceeds. Put this mixture, 
44 together with twelve centners of lead, into 
44 the teft, according to proccfs I. then put 
44 the teft under the muffle. 

44 Make firft under it a ftrong fire, till the 
44 lead boils very well; when you fee it fo, 
44 diminifti the violence of the heat, as was 
44 direded in the firft procefs} but keep it 
44 thus diminifibed a little longer: then, 
44 finally, again encreafe the fire to fuch a 
44 degree, till you perceive the figps of a 
44 perfeift fcorifitatiOn and fufion. See the 
41 whole Procefs I. Now this procefs lafts a 
44 little longer than the foregoing, and 
** requires a greater fire towards the end. 

44 It fometimes happens that a very re- 
44 fra<9ory ore cannot be diftblved by litharge ; 
44 and that a mafs, which has the cUmmincfs 
> ' ' ’ ‘ '■ f ■' “• > J - ’ *df 
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in three different forms. 1. Native or virgin copper divericly ramified, which 


“ of pitch, fwims upon the regulus and upon. 
•* the fcorias themfelves which are already 
“ fubdued in p.«rt: when you fee this, ihut 
“ the vents ol the furnace to diminifl) the 
“ fire; then gent’y touch this refra&o r y body 
“ with a fmall iron cold hook, to which it 
“ will immediately Hick; take it off fofdy, 
“ not ro lofe any thing; pound it into a fine 
“ powder, adding a little glafs of lead ; and 
“ put it again into the teft; then con- 
“ tinue the fcorification, till it is brought 
“ to its perfection. But you muft always 
“ examine the fcoria of your refractory ore, 
“ to fee whether there may not be fome 
“ grains of regulus diTperfed in it; for foine* 
“ times the fcorias that grow clammy retain 
“ fomething of the metal; which if you 
** fufpcCt, pound the fcoria into a fine duff, 
“ and thus the grains of metal will appear, 
“if there are any left; becattfe they can 
«« never be pounded fine. The filver is fepa- 
“ rated from this regulus by coppelling, as 
“ in Procefs II. 

«* All eatihs and ftones are rcfra&ory in 
“ the fire ; for, although fome of them melt 
•* naturally in the fire, as thofe that are 
“ vurifiable do; neverthelefs, all the others, 
** a very few excepted, melt much more dif» 
«• ficultly than metals, and never "become 
ft» thin in the fufion • as is required for 
«* the fuifi ient precipitation of a precious 
«* meral. But litharge itfelf does not con- 
vmiently diffolve thefe rtfra&ory raatteis 
‘ hy the hvlp of fire alone, unlefs you add 

* fome mechanical mixture to them; for 

* the very moment the faid litharge pene- 

* trates through the inferftices qf^he refrac- 
‘ to»y ore, ana begins Co diffolve, it, a tena- 

* cions mafs is produced, which hardly 

* admits any farther dilution by the litharge. 
«* You may tee it plain, if you make colored 
“ glaff s with metallic calxcs; if you pour 
“ carelefslf upon them a calx that gives a 
«i color, you will never obtain that they may 
«« be equally died on every fide, even altho* 
«» you ftvould torture them for whole days 
“ together in a great fire. Nay, glafs already 
** made can never be diluted by only pouring 
«* baits and litharge -upon it. Wherefore, 
“you mud uffe the artifice of glafs offtakers, 
“ who! In the making of the moff pet fed 
“ glaffis, take great care hefore they put the 
a Secies of ihetr ingredient* ifil:o the fire, to 


have a mechanical mixture precede, or at 
leaft accede during the fufion itfelf; which 
is done here by pounding glafs of lead 
roixt with the ore : but if you think that 
your glafs of lead is not fufficiently fufible, 
you nuty add to it litharge melted firft, and 
then pounded into a fine powder. 

“ As this fcorification requires a longer 
and a greater fire than the foregoing, and 
as a greater quantity of litharge is more¬ 
over requifite to fubdue the refia&ory 
fcoria; it is cafy to fee why a much 
greater quantity of lead mull be ufed here 
than in P/ocefs I. and, although lefs lead 
is often fufficient, it is neverthelefs proper 
always to ufe the greateft quantity that 
can be nectffary, left, for inftance, it 
fhould be peceffary to try fo many times 
the lead alone, to make it evident how 
much filver the lead when alone leaves in 
the coppel. Nor need you fear Jell any 
thing of the filver be taken away by the 
lead, provided the coppels be good, and 
the coppelling duly put in execution ; for 
you can hardly colled a ponderable quan¬ 
tity of filver out of the collected fume of 
the lead, which rifes during the coppelling, 
as well as out of the litharge, that is with¬ 
drawn into the coppe!.*' 

PROCESS IV. 

IF the ore be rendered refrafiory by pvritciy 
Cramer direCif, that the filver ffiould be 
precipitated by lead in the following manner. 
[Jrt of Ajfayingy Part II. Proc, 4.] 

“ Break your ore into a rough powder, 
“ and put a centner of it info the teft: put 
** upon this another teft in the manner of a 
“ tile; put it under the muffle hardly red- 
*« hot: increafe the fire by degrees. There 
« will always be a crackling : which being 
« ended, takeaway the upper tett; for when 
“ the vcffels have been red-hot about one 
« minute, the ore ceafes to fplic. Leave the 
“ ore under the muffle till the arfenic and 
«« the fulphur are for the meft part eva? 
“ porated; which you will know from the 
** ceffation of the vifible fmoak, of the fmell 
«• of garlic, or the acid j then take away rhe 
« teft, and leave it in a place not too cold, 
“ that it may cool of itfelf. 

« Pour out, without any difflpation, the 

*« XOaftcd 
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is much more rare than native filver. This native copper is not fo duftile a 


“ roafted ore, and with a knife take away 
44 what is adherent to the veilel; pound it 
et to z moft fuhtle powder, and grind «to- 
44 gether with an equal weight of glafs of 
“ lead ; and, finally, fcorify the whole col> 
44 le&ed ore in the fame teft wherein the 
44 telling was made, unlefe it has contra£Ed 
44 chinks, as was defcribed in Procefs III. 

44 Remarks. Yellow pyrites-ores contain 
44 a very great quantity of fulphur, even 
** greater than is neceflary to faturate the 
** metal that lies hidden in them. For which 
44 reafon this fuperfluous fulphur diflipates in 
44 a middling fire j but if it had been mixed 
44 with lead it would have rendered it refrac- 
44 tory, nor could it afterwards be dtffipated 
44 from it without a considerable deftrudlion 
* c of the lead. The white arfenical pyrites 
* 4 turn alfo a great quantity of lead into 
44 glafs, on account of the abundance of the 
44 arfenic they contain, for which reafon 
** thefe ores rtmft be previoufly roafted, that 
44 the fulphur and arfenic may be diflipated. 

Nor need you fear left any part of the 
44 filver be carried away with the arfenic ; 
44 for when arfenic is feparated from any 
44 fixed body, l»y a certain degree of fire, it 
44 carries nothing of that body away with 
4i it." 


PROCESS V. 

& 1 LVE R may be precipitated from its ere by 
cupclhtion only, in the following ProCeft, 
given by Cramer, [Art of Affaying, Part II. 
Proc. 9 J 

44 Pound one centner of ore; roaft it in 
4 ‘ the manner directed in the laft procefs; 
« beat it ; a moll fubtle powder ; and if it 
44 melts with difficulty on the fire, grind it 
44 together with one centner of litharge, 

which is not needl'd ry when the ore melts 
41 vaiily: then divide the mixture Or the 
44 powder of the ore^alone Into five or fix 
44 pares, and wrap up every^ one of theqi 
44 feverally in fuch bits of paper as can con- 
“ tain no mo-e than this fm»U portion. 

“Put a very large coppel under the 
44 muffle; roaft ir well firft, and then put 
44 into it (ixteen centners of lead when the 
44 lead begins to fmoak and boil, put upon jt 
44 one of the faid portions with the /mall 
s* paper it was wrapt up in, and dirhinUh 


44 the fire immediately, in the fame manner 
44 as if you would make a fcorification in a 
44 teft, bt$ in a iefler time. The fmall paper, 
4t which turbs prefemly to aihrs, goes off of 
44 itfelf, and does not fenfibly encreafe the 
44 mafs of the fcorias. The ore proceeding 
44 therefrom is caft on the border, and turn* 
44 to fcorias very foon. Increafe the fire again 
44 immediately, and, at the fame time, put 
44 another portion of the ore into the coppel, 
44 as was juft now faid. The fame effefts 
44 will be produced. Go on in the fame 
44 manner, till all the pottions are thrown in 
44 and confirmed in the lead. Finally, def- 
4 ‘ troy the remaining lead with a ftronger 

44 The filver that was in the ore and in the 
44 lead will remain in the coppel. If you de- 
44 du£l from.it the bead proceeding from the 
44 lead, you will have the weight of the filver 
44 contained in the ore. If the ore employed 
44 was eafy to be melted, all the fcoria vanifhes; 
44 but if it was refra&ory or not fufible, all the 
44 fcoria does not always ^o away, but there 
44 remains fomething of it now and then in 
44 the form of duft. A j>rcat many ores and 
44 metals may be tried in this way, except 
44 only fuch as fplit and corrode the coppels. 
44 There are likewife Home of them which 
44 mull be previously prepared, in the fame 
44 manner as is required, to render them fit 
44 for going through a fcorification. See the 
44 j foregoing ProceJ/es. 

44 Remarks. The ore thrown at feveraf 
44 times upon lead boiling in a coppel may be 
44 diffljtved without the foregoing fcorifica- 
44 tion : but this is very far from having an 
44 equal fiiccefs with all kinds of ores; for 
44 there are ores and metals which refift very 
44 much to their diflblution by litharge j and 
44 which being on this account thrown on the 
44 border, are not fufficientty diffolved ; be- 
4-4 caufe the litharge ftcals away foon into the 
44 coppel. Nevertbelefs, there are fome others 
44 which Vanifh entircly by this method, ex- 
** cept the filver and gold that was contained 
44 in them. 

44 A previous mailing if neceflary, firft, 
** for the reafons mentioned, and then be- 
44 caufe the ore thrown upon boiling lead 
44 fttould not crackle and leap out '; for. 


** haying once pafled the Ire, 
** inoft fudden heat.** 


itbeifsthe 

PRO- 
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as copper purified byfufions from the ore (k). a. Copper is found in form 
of calx, of verdigreafe, of precipitates. Such are the minerals called filky 
copper ores, and feveral white and green earths. Thefe matters are only cop¬ 
per almoft pure and but’little mineralifed, but which has been corroded, dif- 
iblved, precipitated, calcined by faline matters, by the aftion of the air, of 
water, and of earths (l). 3. Copper is frequently in a truly mineral ftate, that is. 


P R O C E S S VI. 

44 Silver may be precipitated out of the fame 
“ bodies as were mentioned in the foregoing 
“ brocejfes by fcorification in a cruiille. 
it \Cramer i Proc. xv.} 

“ THE body out of which you intend to 
44 precipitate filver mull be previoufly pre- 
“ pared for a fcorification by pounding and 
“ roafting, as mentioned in the former pro- 
44 cefFes. Then in the fame manner, and 
44 with the fame quantity of lead, put it in- 
44 to a crucible ihi&ly examined, that it 
44 be entire, folid, not fpeckied with black 
44 fpots, like the fcoria of iron, efpecialiy 
44 at its inferior parts, and capable of con- 
44 taining three times as much. Add befldes 
44 glafs gall and common fait, both very dry, 
44 and enough, that when the whole is melted, 
44 the falts may fvvim at top at the height 
44 of about half an inch. 

44 Put the crucible thus loaded 4 into a 
44 wind-furnace j fhut it clofe.with a tile $ 
44 put coals round it, but not higher than 
44 the upper border of the crucible. Then 
44 light them with burning coals, and in- 
4 creafe the fire till the whole melts very 
4 thin, which will be done bv a middling 
4 fire, maintained always , equal, and never 
4 greater : leave it thus tor about one quarter 
44 of an hour, that the fcorification may be 
4 perfectly made. Take off the tile and 
* ftir the mafs with an iron wire, and & lit- 
44 tie after pour it out into the mould. When 
44 the regulua is cleaned from fcorias, try 
44 it in a teft by coppelling it. 

44 Remarks. The fcorification of any ore 
44 whatever, or of any body fetched but of 
44 ores? may indeed be made by this ap- 
44 paratus, as well as in a teft under a muffle: 
4 * but It ftrves chiefly to the end;, that a 
44 greater quantity of metal may be melted 
41 from lit with, profit. ’ For you may put 
44 many common pounds 'of k at dhe Angle 
44 tithe into the crpcible * but then you need 
44 hot obfe^ve 1 the proportion of lead pre- 
** feribed in the fore&oihg proeciVi nay, a 


44 quantity of lead two or three times lefe 
“ is fufllcient, according to the different 
44 qualities of the object. But the mafs will 
44 certainly be fpilt, unlefs you chufe a very 
44 good crucible ; for there is no veftel 
44 charged with litharge, that can bear a 
44 ftrong fire having a draught of wind, with- 
44 out giving way through it to the litharge. 

44 You add glafs-gali and common fait, 
44 that they may forward the fcorification, 
<4 by fwimming at top ; for the refractory 
44 fcoria rejedted by the litharge, and ad- 
44 hering between this and the falts, that 
44 fwim at top ; is foon brought to a flux ; 
44 and the precipitation of the filver is 
44 thereby accelerated. They al fo hinder 
44 in a manner a final! burning coal fallen 
44 into the crucible, from fet’ting the litharge 
44 a boiling, which troubles the operation ; 
44 for the litharge or glafs of lead, efpecialiy 
44 that which is made without any addition, 
44 fo foon as the phlogifton gets into ir, 
44 raifes into a foamy mafs, confifting of a 
44 multitude of fmall bubbles very difficult 
44 to be confined, unlefs the phlogifton be 
44 entirely confirmed, and the litharge re- 
44 duced to lead, which fometimes rifes 
44 above the border of the veffel.” 

Native metallic fiver may be feparated from, 
the ft ones and earths with which it is inter¬ 
mixed, by amalgamation with mercury , which 
operation is to be performed in the fame man¬ 
ner as for the feparation of native gold ; a de¬ 
tail of which, fee at the article Smelting of 
Ores. 

The Corneous ore , if it really be, as Cron- 
ftedt fays, a luna cornea, bught to be treated 
in feme of the methods directed for the re¬ 
duction of Iuria corned* ^ Lira a Cornea. 

(i) Copper Ores. Native Copper is 
folid j or confifting of friable mafies, formed 
by precipitation of cupreous vitriolic 'waters,, 
called cCment r or ziment copper j or forming, 
cryftallized cubes, or grains, leaves,. bran¬ 
ches, or filaments. 

‘ (/) Calciform ores are either pure cahces of 

copper, or are" mixed with heterogeneous 
matters. 1 , The pure are loofe friable 

ochre,. 
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combined with fulphur, and with arfenic, with other metallic matters 
mixed with earths, and enveloped in different matrixes, Thefc are the true 
copper ores. They hive no regular forms except they partake of the .nature 
of pyrites Their colors are very different, which depend chiefly on the pro¬ 
portion of the mineral fubllances compofiog them. Laitly, in aimoft all of 
them we may perceive gteen or blue colors, whi&h always indicate an erohon 
or calcination of the copper. Moft copper ores contain alfo fume iron or ferrugi¬ 
nous earth, to which theochrey color is to be attributed, which might make us 
believe them to be ores of iron. Ores which contain much hon are the moft 
difficultly fufible. 

Copper-ores have aimoft all a yellow, golden, and ihining color, by v.!h h 
they are ealiiy dillinguifhed. Some of them are colored with inks, anu fre¬ 
quently have fpots of verdegrife, by which alio they are dutinguifhable from 


other ores. ( m ) 

ochre, called cecrulcum mentemum , mountain 
blue, and virtde montanum, mountain-g'een; 
and the red indurated t alx, called improperly 
glaf copper ore. ?. Mixed calciform ores 
are thofc in which the calx of copper is 
mixed; with calcareous earthy forming a 
mountain blue; with iron, forming a black 
calx; with gypfum, an indurated green ore, 
called malachites; and with quartz, a red 
ore. 

(m) Copper is mineralifed, I. By fulphur, 
forming the grey copper ore , improperly called 
vitreous (mincra cupri vitrta Wallerii). 
2. By fulphurated iron , forming the hepatic 
copper are (ir.inera cupri hepatica Wallerii) 
or a brown yellow color. It is a kind of 
cupreous pyrites, and is called by Cronlledt 
minera cupii pyritacea, Sometimes it is of 
■x blackiih grey color, and is then called 
pyrites cupii g'ifeus (minera cupri grifea 
Wallerii); fometimes of a reddilh yellow, 
and tarnifhed with blue irifts on its furface, 
when it is called minera cupri la. urea ; when 
©f a yellowifti-;*recn color, it is the pyrites 
cupri fiavo Jiridefens cuprum lulphure & 
ferro mintralifatum Wallerii) ; and when of 
a pale-yellow color, it is the pyrites cupri pal- 
lide focus. Moft of the above, pyntaccous 
ores contain alfo fome arfenic, out their 
fulphur is predominant. 3. Copper miner alifed 
l,y fulphur , iron, and arftnic. White copper - 
ore (Minera cupri alba Wall.). This ore 
contains alfo fome filver. 4^ Copper diffolvtd 
ly vitriolic add. Native blue vitriol. ^.Copper 
united with bitumens. Copper coal-ore. This 
is a pitcoil from the afiks of which copper 
is obtainable. 6. Copper is alfo found in 
*he mineral called kupfcr-mdel. 


Ores of copper m^y be tjfaytd in methods 
fimiiar to thole employed for uri'.lting of 
large quantities of ores (fee Smelting of 
Ores) ; or they may in general be e flayed 
by the following procefles. 

PROCESS I. 

[Extracted from Cramer's Art of AJfiying, 
Proc. 30. J 

u To reduce and precipitate copper from a pun 
“ andfujible ore tn acloje vejfel.” 

** MIX one, or,.if youhave fmall weights, 
“ two doJmaltical centners of ore beat ex- 
u tremely fine* with fix centners of the black 
M flux ; and having.put themdnto a crucible 
“ or pot, cover them one inch high with 
“ common fait, and prefs them down with 
“ your finger: but let the capacity of the 
“ veflel be fuch, that it may be only half 
4 ‘ full ; fhut the veflel clofc ; put it into 
“ the furnace ; heap coals upon it fb that 
“ it may be covered over with them a few 
“ inches high; govern the fir* in fuch a 
“ manner, that it may firtt grow flightly 
“ red-hot. Soon alter you will hear your 
“ common faff: crackle ; and then thep will 
“ be a geptle h tiling noife. So long.as this 
« lafts, keep the fame degree of fire till it, 
“ is quite over. Then encceafe fuddenly 
“ the fire, either with thc funnel and cover 
“ put upon the furnace, of wfth*,pair of 
“ bellows, applied ,,to ^"ho|e fit the hot* 
«tocTparl, that the veflel taaygrttwyesy 
“ red-hot. Thul you will reduce and pre- 
** cipitote your copper in about a quart** 

of 
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Many copper ores are alfb rich in filver. Such is that called the white cop¬ 
per ore, the color of which is rather occasioned by arlenic than fay filver, al- 


<* of an hour : then take out the veflel, and 
** ftrike with a few blows the pavement 
“ upon which you put It, that all the fmall 
<e grains of copper may be colle&cd in 6ne 
“ mafs. 

“ Break the veflel, when grown cold, in 
“ two, from top to bottom, as nearly as 
44 you can: if the whole procefs has been 
44 well performed, you will And a folid, 
“ perfectly yellow and malleable regulus 
“ adhering to the bottom of the veflel. With 
“ fcorias remaining at top of a brown 
“ color, folid, hard, an4 (hilling, from 
“ which the regulus muft be feparated with 
“ feveral gentle blows- of a hammer ; this 
44 done, weigh it, after having wiped off 
“ all the filthinefs. 

“ A foft dufly and very black fcoria is a 
“ flgn of a lire not fufliciently ftrong. Small 
“ neat grains of copper reduced but not pre- 
** cipiuted, and adhering ftill to fcorias, 
“ efprcially not very far from the bottom, 
** and an unequal and ramificated regulus, 
“ are figns of the fame thing. A folid, 
“ hard, fhining, red-colored fcoria, efpe- 
44 cially about the regulus, or even the re- 
“ gulus itfelf when covered with a like 
** fmall iruft, are figns of an cxcefs in the 
“ degree and duration ofthe fire. 

4 ‘ Remarks. All the ores which are eafily 
** melted in the fire arc the objects of 
“ this procefs; for thewppft alfo be very 
** pure. Such are the vifpous copper ores.” 
[Mi. Cramer means, 1 prefume, the red cal¬ 
cs form ore called 'improperly gla/'s ere t 
and net the witter a tupr't vitrea of Wal- 
lcrius, which being Jcompofed of copper 
mimnlifed by fulphur, could not be 
treated properly by this procefs, in Which 
no previous roafting is required. The 
fulrhur of this ore would with thc'^alfeali 
of 1 he Maclt flux form a hepar, from which 
the metal would} not precipitate,} “ but 
“ efpecflHy the green and azure-colored 
«« ores, ana the easruleum Sc viride monta- 
“ nurrt, which are not very different from 
** them. But if there is a great quantity 
“ of arfenic, fulphur, or of the ore of 
“ another metal and femi-metal joined to 
“ the ore of copper, then, you will never 

* Mr, Cramer ftiU means the caJeUorm ores 


“ obtain a malleable regulus of pure copper, 
“ tho' ores are not always reside red refractory 
“ by the prefence of there.” 

process rr. 

[Cramer Pr. xxxvii.J 

44 To reduce and precipitate copper out of oret 
44 rendered refrakhny hy earth and fonts that 
“ cannot be wajbedejf, 

44 BEAT your ore into a moft fubti! pow- 
44 der, ofwhich weighoneortwoccntners,and 
“ mix as much fandiver to them. This 
44 done, add four times as much of the black 
44 flux withrefpe& to the ore; for by this 
“ means, the fterile terrelfrial parts are better 
44 difpofed to a fcorification, and the re- 
“ during and precipitating flux may s£b 
“ more freely upon the metallic particles 
“ freed from all their incumbrances. 

“ As for the reft, make the apparatus as 
44 in laft procefs : but you muft make the 
“ fire a little ftronger for about half an hour 
“ together. When the veflel is grown .cold 
f* and broken, examine the fcorias, whe- 
“ ther they are as they ought to be. The 
44 regulus will be as fine and du&ile as the 
“ foregoing. 

44 Remark j. As thefe copper-ores hardly 
‘ c conceal any fulphur and arfenic in them, 
“ the roafting would be of no effect, and 
“ much copper would be loft. For no me- 
44 tallic calx, except thofe of gold and filver, 
“ improperly lb called, can be roafted, with- 
“ out you find a part of the metal loft after 
44 the reduction.” 

PROCESS III. 

44 To precipitate copper out of an ore * that con - 
44 tains iron, [Cramer Proc. xxxviii.] 

44 DO all according to laft procefs. But 
« you will find after the veflel is broken', a 
44 regulus upon no account fo fine, but' lefs 
44 ductile, wherein the genuine color of the 
“ copper does not perfectly appear, and 
“ which muft be further purified. 

only, and not the muieraliicil ares of copper. 

R r r “ Remat kt 
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though contains fo much filver as to be enumerated by feveral mineralogies 

amongft filver ores. 


“ Remarks, The fire ufed in this operation 
“ is not fo ftrong that the iron fliould turn 
“ to a regulus. But as copper is the men- 
** ftruum of iron, which is of itfelf very re- 
“ fra&ory in the fire ; for this reafon, while 
the ore and the flux arc moft intimately 
“ mixt and confounded by trituration, the 
“ greateft part of the iron being diffolved by 
" the copper, turns into a regulus along 
“ with it.” 

PROCESS IV. 

[Cratur Proc. xxxix.] 

** Tit roajiing of a pyritofe , JuIphureous t arfe- 
riical, Jerni-metaUic copper ere. 

“ BREAK two docimaftical centners of 
“ the ore to a coarfc powder, put them into a 
“ teft covered with a tile, an! place them 
« under the muffle of a docimaftical furnace. 
“ But the fire muft be fo gentle, that the muf- 
“ He may be but faintly red-hot. When the 
“ ore has decrepitated, open the teft, and 
“ continue the fire for a few minutes ; then 
** increafe it by degrees, that you may fee. 
“ the ore perpetually fmoaking a little : in 
««the mean time, it is alfo proper now and 
« then to ftir it up with an iron hook. 
“ The Aiming particles will affume a dark 
“ red or blackifh color. This done, take 
*< out the teft, that it may grow cold. If 
«i the fmall grains are not melted, nor 
«* frrongly adherent to each other, hitherto 
“all will be well; but if they run again 
“ into one fingb 1 cake, the proeefs muft be 
“ made again with another portion of the 
«* ore, in a more gentle fire. 

“ When the ore is grown cold, beat it 
*« to a ,*der fomewhat finer, and roaft it 
<« by ihe fame method as before ; then take 
“ it out, and if the powder is not melted 
'«* yet, beat it again to a moft fubtihpowder; 
“ in this you are to take care that nothing be 

3oft - . , 

1 Boaft the powder in a fire fomewhat 

«« flrongcr, but for a few minutes only. If you 

“ do not then find the ore any way inclined 

“ to melt, add a little tallow, and burn it 

«< away under the muffle, and do the fame 

“ another time again, till the fiie being very 


“ bright, you no longer perceive any ful- 
“ phureous, adfenical, unpleafant frnell, or 
“ any fmoak ; and there remains nothing 
“ but a thin, foft powder, of a dark red, or 
“ blackifh color. 

“ Remarks. Every pyrites contains iron, 
“ with an unmetallic earth : to which ful- 
** phur, or arfenic, and moft commonly 
“ both always join. Befides, there is cop*.- 
“ per in many pyrites ; but fometimes more, 
“ and fometimes Id's : feme of them are alto- 
** gethrr deftitute of copper ; therefore, fo 
“ much as pyrites differ with regard to the 
“ proportion of their conftituent particles, fo 
“ much do they differ as to their difpofition 
u In the fire. For inftance, the more cop- 
“ per there is in pyrites, the more it inclines 
“ to colliquation. The more fulphur and 
“ arfenic it has in it, the more quickly the 
“ melting of it will be procured, and the 
“ reverie: the more iron and unmetallic 
“ earth it contains, the more it proves re- 
“ fra&ory in the fire. Now if fucb pyrites 
“ melt in the roalting ; as happens to fome 
“ of them, if they grow but red-hot; the 
“ fulphur and arfenic that lies hidden there- 
“ in are fo ftri&ly united with the fixed 
“ part, that you would in vain attempt to 
“ diffipate them. Nay, in this cafe, when 
“ it is reduced again into a powder, it re- 
“ quires a much greater time and accuracy 
“ in the regimen of the fire to perform the 
“ operation. For this reafon, it is much 
“ better to repeat it with new pyrites. But 
“ you can roaft no more than the double 
“ quantity at once of the ore you have 
“a mind to employ in the foregoing ex- 
“ penment; to the end that, the precipita- 
“ tion by, fufion not fucceeding, there may 
“ remain ftill another portion entire ; left 
“ you ftiould be obliged to repeat a tedious 
“ roafting. If you fee the figns of a ferreous 
“ refra&ory pyrites, the operation muft be 
“ performed with a greater fire, and much 
“ more quickly. However, take care not to- 
“ do it with too violent a fire: for a great' 
“ deal of copper is cohfumed not only 
“ by the arfenic, but alfo by the fulphur ; 
“ and this happens even in yefiels (hut very- 
** clofe, when the fulphur is expelled by- 

a fire not quite fo ftrong; which a re-.. 
“ iterated and milder fublimation of the fill* 

“ phuri 
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Laftly, the pyrites of a golden-yellow color which contains copper and in] 
phur, and die white pyrites which contains copper and arlenic, are confident! 


“ phur in a vcffel both very clean and well 
“ clofed, will clearly (hew. 

“ When the greateft part of the fulphur 
“ and the arfenic is diflipated, by fuch caufes 
“ as promote colliquation you may make 
“ a ftrohger fire : but then it is proper to 
“ add a little of fome fat body ; for this dif- 
“ folves mineral fulphur; it changes the 
«* mixture of it in fome part, which, for in- 
«« fiance, confifts in a certain proportion of 
acid and phlogifion, and at the fame time 
“ hinders the metallic earth from being re- 
*« duced into copper, by being burnt to an 
** pxcefs. From thefe effects the rcafon is 
“ plain, why affaycrs produce lefs metals in 
« the trying of veins of copper, lead, and 
•« tin, than fkilful fmelters do in large 
« operations. For the former perform the 
«« roafting under a muffle, with a clear fire, 
« and without an oily reducing meuftruumj 
«< whereas the Utter perform it in the middle 
« of charcoal or of wood, which perpetually 
“ emit a reductive phlogifion. 

** The darker and blacker the powder of 
« the roafted ore appears, the more copper 
« you may expe£k from it. But the redder 
«« it looks, the lefs copper and the more iron 
*< it affords ; for roafted copper diffolvcd by 
« fulphur or the acid of It is very black, and 
iron, on the contrary, very red. 

PROCESS V. 

[Cramer Pr. xl.] 

« The precipitation of copper out of roafed ore 
“ of the lajt procefs. 

“.DIVIDE the roafted ore into two parts 1 
« each of them fhall go for a centner: add to 
« it the fame weight of fandiver, and four 
“ times as much of the black flux, and mix 
“ them well together. As for the reft, do all 
«« according to the procefs l.T The preci- 
« pitated regulus will be half malleable, 
“ fometimes quite brittle, now and then 
«pretty much like pure copper in its 
“ color, but fometimes whitifn, and even 
“ blackifh. Whence it is rooft commonly 
“ called i>ldck copper, though it is not always 
“ of fo dark a dye. 


“ It is eafy to conceive, that there is at 
“ great a difference between the fine «J 
“kinds of that metal called black coppci, 
“ as there is between the pyritofe and other 
“ copper-ores, accidental! v mixed with other 
“ metallic and femi-mctallic bodies. For a l 
“ the metals, the ores of which aic intei mixed 
“ with the copper-ores, being reduces, arepre- 
“ cipitated together with the copper; which 
“ is brought about by means of the black flu>.. 
“ Wherefore iron, lead, tin, the regnlme 
“ part of antimony, bifmuth, moftcommon- 
“ ly are mixed with black copper in a rnui- 
“ titude of different proportions. N iy it is 
“ felf-evident,that gold and filver, which are 
“ diflolvable by all thefe matters, are col- 
“ le&ed in'fuch a regulus, when they have 
“ been firft hidden in the ore. Befides, 
“ fulphur and arfenic are not always at- 
“ together abfent. For they can hardly he 
“ expelled fo perfectly by the many pre- 
“ ceding roaftings, but there remain fome 
“ velliges of them, which are not diffipatcd 
“ by a fudden melting, efpecially in a clofe 
“ veffel, wherein the flux fwimming at top 
“ hinders the a&ion of the air. Nay arfe- 
“ nic is rather fixed by the black flux, and 
“ a flumes a reguline femi-rrreUllic form, 
“ while it is at the fame time preferved from 
“ diffipating by the copper. 

PROCESS VI. 

[ Cramer , Proc. xliv.] 

“ To reduce black copper into pure copper ly 
“ fcortfication. 

“ SEPARATE a fpecimen of your black 
“ copper, of the weight of two IhialJ doci- 
“ maftical centners at leaft and do it in the 
“ fame manner, and with the fame pre- 
“ cautions, as if you would detect a quan- 
“ tity of filver in black copper. 

“ Then with lute and coal-dufl make a 
“ bed in the cavity of a teifc moiftened : 
“ when this bed is dry, put it under the 
“ muffle of the docimaftical furnace, in the 
“ open orifice of which there muft be bright 
“ burning coals, wherewith the teft muft 
“ likewife be furrounded on all parts. When 
rr 2 “ the 
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as copper ores by feveral chemifts and naturaliHs, See Pyrites. Hencfcel 
anu Cramer remark, that no proper ore of copper is known which does not con- 
tarn a confiderable quantity of arlenic. 

DXJV. ORES of LEAD. Lead is feldom found native and 

malleable. Neither is it found in form of calx or. precipitate, as copper is, 

t 

“ the whole is perfectly red-hot, put your 44 the copper is precipitated out of them pure j 
“ copper into the fire, alone, if it contains 44 for it is felf-cvident, that the unmetallic 
“ lead i but if it is altogether deftitute of “ earth is expelled, the copper being re- 
“ it, add a fmall quantity of glafs of lead, 44 duced from a vitrefeent terreftrial to a mf- 
“ and with a pair of hand-bellows increafe 44 tallic ftatej and thearfenic beingdiifipated, 
“ the fire, that the whole may melt with “ by means of which the faid earth has been 
“ all fpeed ; this done, let the fire be made 44 joined to the coarfer regulus’s of the firft 
** a little lefs violent, and fuch as will fuf- 44 fufion. But there is at the fame time 
“ ficc to keep the metallic mafs well melted; 44 a good quantity of the copper that gets 

“and not much greater. The melted mafs “into the fcorias : however, a great part 

44 will boil, and fcorias will be produced, 44 of it may be reduced out of them by rfe- 
44 that will gather at the circumference. 44 peating the fufion. 

44 All the heterogeneous metters being at 44 The fire in this procefs muft be applied 

44 laft partly diifipated, and partly turned to 44 with ail imaginable fpeed, to make it (bon, 

44 fcorias, the furface of the pure melted 44 run : for if you negleCt this, much of 
44 copper will appear. So foon as you fee it, 44 your copper is burnt : becaufe copper that 
44 take the pot out 0/the fire, and extinguifti, 44 is only red-hot, cleaves much fooner, and 
44 it in water: then examine it in a ballance, «* in much greater quantity, into half fcorilicd. 
44 and if lead has been at firft mixt with 44 fcaies, than it is dtminifhed in the fame 
44 your black-copper, add to the regulus re- 44 time when melted. However, too im— 
44 maining of the pure copper, one fifteenth 44 petuous a fire, and one much greater than, 
44 part of its weight which the copper has 44 is necefiary for the fufion of it, deftrpys a 
44 loft by means of the lead, then break it 44 much greater quantity of'it, than a fire, 
44 with a vice; and thus you will be able 44 fufficient only to,put it in fufion would 
44 to judge by its color and malleability, and 44 do. for this reafon, when the purifying 
44 by the furface of it after it is broken, 44 is finished, the body melted muft be ex- 
44 whether the purifying of it has been well 44 tinguilhed in water together with the 
44 performed, or no, Bqt whatever caution 44 veffel, left being already.growp. hard, it 
44 you may ufe in the performing of this pro- 44 fhould ftil! retnairf hot for a while; which 
44 ccfs, the produCl will neverthelcfs be al- 44 muft be done very carefully toprevent dan- 
44 ways lefs in proportion than what you 44 gerous explofions. 

44 can get by a greater operation, provided 4 ‘.The fcoria of the above procefs fre- 
44 the copper be well purified in the final! 44 quently contains copper. To extraCt 
44 trial. 44 which, let two or three docimaftical cent- 

44 Remarks. This is the laft purifying 44 ners of the fcoria, if it be charged with 
Si of copper, whereby the reparation of the 44 fulpbur, be beat, to a fubtil powder, and 
44 heterogeneous bodies begun in the fore- 44 mix it, either alone, or, if its refractory 
44 going procefs is completed as perfectly 44 nature requires it, with fome very fufible, 
“ as it poffibly can be. For, except gold 44 common, pounced glafs Without a re- 
44 and filycr, all the other metals and femi- 44 ducing fafin^ux, and melt it ik a clofe 
44 metals are partly diifipated and partly 44 veffel, and in a fire having a draught of 

44 burnt, together, with the fulphur and 44 air; by which you will olbtain a regulus. 

“ arfeni*. For in the fufion they cither 44 But when the fcoria has little 6r no ful- 
44 turn of themfelves to fcoria or fumes, or 44 phur at all in it, take one centner of it, 

4 ‘ this is pei formed by means of iron, which 44 and with the black fldx, manage it as 

44 chiefly abforbs femi-metals, fulphur and 44 you do the fufible copper ore; {Procefs l-J 
44 arfenic, and the deftruCkion of it is. at the. 44 by Which yoft will have a pure regulus.” 

44 lame time accelerated by them. Thu* 1 

PRO- 
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becsuie it is much lefs liable to lofe its phlogifton by the aftibn of air and 
water; therefore almoft all lead 1 is found naturally mineralifed. 


PROCESS vir. 

[The following Procefs is translated from 
Mr. peUcrt’s Elements of Efjaying, and 
defences a new method of efiayuig ores, 
concerning which, fee a note (i») fubjoined 
to the article of this Dictionary Essay 
^Orjbs.] 

To ejfay Copper-ores, 

ROAST a quintal of ore [in the manner 
deferibed in Procefs IV.J; add to it an equal 
quantity of borax, half a quintal of fufible 
g!al9, and a quarter of a quintal of pitch : 
put the mixture in a crucible, the inner fur- 
face of which has. been pnevioufly rubbed 
with a fluid pafle of charcoal-dull and water: 
cover the whole with pounded glafs mixed 
with a little borax, or with decrepitated 
fea-falt: put a lid on the crucible, which 
ou will place in an air -furnace, or in a 
lad-furnace: when the Are fttall have ex¬ 
tended-to the-bottom'of-the coals. Jet it be 
excited brifkiy during half an hour, that the 
crucible may be of a briik red color :then 
withdraw the crucible j.and when it is cold, 
break it : obferve if the Icorra be well made: 
fepar ate the regulus, which ought to be femi- 
du&ile; and weigh it. This regulus is black 
copperi which mull be purified, as in Pr. VI. 

If the ore be very poor, and inveloped in 
much earthy and flony matters, to a quintal 
of it, a quintal and a naif of boraxj a quarter 
of a quintal of pitch, and ten pounds of calx 
of lead or minium, muft be added. The 
calx of lead will be revived, and will unite 
with the fcattered* particles of the copper, 
and together with thefe will fall to the bot¬ 
tom of the crucible, forming a compound 
regulus. When the ores of copper are very 
rich* half a quintal of borax and a quarter 
of a quintal of clafs will be lufBtient for the 
reduction* If the ore is charged with much 
antimony, a half or three quarters of a quin¬ 
tal of clean iron filings may be added j other- 
wife the large quantity of antimony might 
defttoy the copper, efpecially if the ore con¬ 
tained no lead. If iron be contained in 
topper-ore, as in pyrites, feme pounds of 


antimony, or of its regulus, may be addrd 
in the eliay ; as thefe fubflances more readily 
unite with iron than with copper, and there¬ 
fore difengage the latter metal from the 
former. 

. PROCESS VIII. 

To ejfay Ores of Copper by humid Solution . 

SOME pyrites and ores contain fn fmall a 
quantity of copper, that it cannot be fe- 
pjrated by the above procefles, but is dei- 
troyed by the repeated roaftings and fufions. 
Thefe, and indeed any copper-ores, may be 
eftayed by, humid folution, or by men- 
ftruums. 

1. By roafting a fulphureous ore, the ful- 
phur is burnt or decomposed, its phlogifton, 
with part of the acid evaporating, while the 
remaining part of the acid combines with 
the metals, efpecially with the copper and 
the iron contained in the ore. Accordingly, 
from an ore thus roafted, « vitriolic folution 
may be obtained by lixiviation with warm , 
water, efpecially if the ore has been expofed, 
during a few days after it has been roafted, 
to a moift air; as the water thus gradually 
applied better unites with the combination 
of the metallic calxes with the concentrated 
vitriolic acid of the fulphur: but all the 
copper is not thus reduced by one operation 
to a vitriol. More fulphur muft therefore 
be combined with the refiduous ore by fu¬ 
sion, and muft be again burnt oft; that the 
remaining part of the copper may be attacked 
by fome of the acid of the fulphur. By re¬ 
peating this operation, almoft all the copper 
and iron will be reduced „to a vitriolic lixi¬ 
vium, from which the copper may be fepa- 
rated and precipitated by adding clean pieces 
of iron. 

2. Copper-ores may be more eafily eftayed 
by humid folution, in the following manner: 

Roaft the mineralifed ores in the manner 
dirc&ed in Procefs IV. and pulverife them. 
If the ores be calciform,. they do not requite 
a previous roafting. Put this powder into a 
matrafs capable of containing ten times the 
quantity of the ore: pour upon the ore feme 
water: fet the matrafs in a land-bath, that 

the 
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Lead is generally mineralifed by fulphur. Its ores have a dark white, but a 
Ihining metallic color. Theie ores, although they form irregular maffes, are 
internally regularly difpofed, and feem to be compofed of cubes of different 
fizes applied to each other, but not adherent. Theie ores arc generally diftin- 
guifhed by the name Galena. They commonly contain about three quarters of 
lead and a quarter of fulphur. They are accordingly heavy and fufible, although 
much lefs lo than pure lead. 

Moll lead-ores contain lilver, no re but thofe of Willach in Carinthta are 
known to be quite free from it: fome of them contain fo much of it, that they 
are confidered as improper ores of filver. The fmaller the cubes of galena 
are, the larger quantity of filver has been remarked to be generally con¬ 
tained. ( n) 


the water may boil: pour off the lixivium ; 
add to the refiduous ore more water with 
tome vitriolic or marine acid : di^eft as befoie 
in the fand~bath,and add this lixivium to the 
former: repeat this operation, till you find 
that the acid liquor diflblves no mote metal. 

By adding clean plates of iion, you may 
precipitate the copper, which ought then to 
b<f colledied, fufed with a little burax and 
charcoal dull, and weighed. 

We may remark, that although copper is 
not foluble by a dilute vitriolic acid, yet the 
calx of it obtained by roafting the ore, and 
alio the calciform ores, are readily foluble in 
that acid. 

3. Srahl advifes to cflay copper-ores by 
boil in o them, after they have been roafted and 
powdered, in water, together with tartar and 
common fait, o-r with alum and common fait: 
but I hate not found this method fo dfe&ual 
as th? preceding (2). 

(n) f. lad-Ores. Cronftedt doubts whe¬ 
ther ary native lead has been found. Lin- 
na:us fays, he has feen what externally ap¬ 
peared r» be fuch. The Author of the Dic- 
tionaiy i« m ftaken when he fays, that no 
calx of lead is found. As lead unites flrongly 
with vitriolic acid, wc might expedl to meet 
ochres of this' metal as well as of copper. 
Accoidinely, we find fome calciform ores of 
lead. 1. A pure calx of lead, in form of a 
f>iable ochre, cewjfa nativa s found on the 
f'urf'ace of galena; or it is indurated with a 
radiated or fibrous texture, of a whi.e or 
yeiiowilh-green color, and refembJing fpar j 
it is ca'Td fpatum plumbi , Jperry lead-ore , and 
had-fpar. a. A calx of lead is found mixed 
with calx of arfenic, forming, the ore called 
arfmeaud lead-fpar. Sometimes alfc that calx 
is mixed with calcareous earth. 


Lead is mineralifed, t. With fulphur ; fuch 
are the feveral kinds of ftecl-grained and tef- 
felated galenas , which alfo contain generally 
fome filver. 2. With fulphurated iron and 
filver, It is fine-grained or teflelatcd, and 
is diftinguiflublefrom the former by yielding 
a black flag when fcorified, whereas the 
former yields a yellow flag. 3. With ful¬ 
phurated antimony and filver. Plumbum flibia- 
tum Linntci. Its color is fimilar to that of 

J ralcna, and its texture is ftriated. 4. With 
ulpbur and arfenic. This ore is foft, almoft 
malleable, like lead. From this ore lead 
may be melted by the flame of a candle. 

Lead-ores may be effayed by means of the 
black flux, in the manner dire&ed by Mr. 
Cramer, and deferibed in the Di&ionary at 
the article Essay of Ores j ©r by the fol¬ 
lowing procefs of Mr. Gellert. 

Mix a quintal of roalied lead-ore with a 
quintal of calcined borax, half a quintal of 
glafs finely pulverifed, a quarter of a quintal 
of pitch, and as much of clean iron-filings: 
put this mixture into a crucible wetted with 
charcoal-dull and water: place the crucible 
before the nozzle of the bellows of a forge, 
and when it is red, raif$ the fire during 
fifteen or twenty minutes; then withdraw the 
crucible, and break it when cold. 

Some very fufible ares, fuch as the galena 
ofDerbyfhirc, may be effayed, as large quart* 
titles of it are* fmelted, without previous 
roafting, and without addition, merely by 
fufion during a certain time. For this ptir- 
pofe nothing more is requifite than to keep 
the ore melted in a crucible with a moderate 
heat, till all the fulphur is destroyed, and the 
metal be colledied. To prevent the deftruc- 
tion of any part of the metal after it is ftp a- 
rated from the fulphur, fome charcoal daft 

may 
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DXV. TIN-ORES. Tin is very ieldorn found pure, but almoft 
always mineralifed, and chiefly by arfenic. 

The richeft ore of arfenic is of an irregular form, of a black or tarnifhed 
color, and almoft the heavieft of all ores. The canfe of this extraordinary 
weight is, that it contains much more arfenic than fulphur, whereas moft ores 
contain more fulphur than arfenic. 

The moft common tin-ore is of the color of ruft, which proceeds from a 
quantity of iron, or of iron-ore mixed with it. The tin-ores of Saxony and 
Bohemia appear to be all of this kind. 

One kind of tin-ore is femi-tranfparent and like fpar. Laftly, feveral kinds 
of garnets are enumerated by mineralogifts amongft tin-ores, becaufe they 
adlually contain tin. 

The county of Cornwall, in England, is very rich in tin-ores, and the tin 
contained in them is very pure. From tin-mines in the Eaft-Indies tin is 
brought, called Malacca tin . No mines of tin have been difeovered in France* 
only in Bretagne garnets are found which contain fome tin. (o) 

DXV 1 . O R E" S of IRON. No iron is found in its metallic ftate, 
although feveral fands and earths have the appearance of iron, and arc even, 
attractable by a magnet. 


may be thrown over the ore, when put into 
the crucible : but if the galena be mixed With 
pyrites, efpecially arfenicai pyrites, it requires 
much reading and faline fluxes. 

(0) Tin-Ores. Nativt tin is faid to have 
been found in Saxony and Malacca. Its ores 
are all of the calciform kind, excepting 
black-lead , which appears to be tin minera¬ 
lifed by fulphur and iron * See Molybdena. 

The calciform oret o f tin are, ]. Tin-Jlnie , 
which is of a blackiih-brown color, and of 
no determinate figure * and tin-grains, or 
cryflals of lin t which refemble garnets, and 
are of a fpherica! or polygonal figure, which 
they have probably acquired by the attrition 
of their angles. The tin-ftonc feems to con- 
lift of attrited tin-grains. This ore is calx 
of tin united with calx of arfenic, and fre¬ 
quently with calx of iron., a. Garnets are 
faid to contain calx of tin united with calx 
of iron. 3. Manganefe is faid alfo to contain 
tin. See Manganese. 

Ores of tin may be effayed in the fame man¬ 
ner, according to Cramer,.^ he directed 
for the eflay of lead-ores. See Essay of 
Ores. He further makes upon this eflay 
the following remarks. 

I. Tin-ore, on Account of its greater gra¬ 
vity, admits better of being feparated, by elu- 
triatton or Wafting,, from earths, ftonesand 
lighter oreb: a. A moft exa& reparation of 
earths and (tones ought to be made, becaufe 


the fcorification of thefe by fluxes reqinn s 
fuch a heat as would ddtroy the reduced tm. 
3. The iron ought to be feparated by a mag¬ 
net. 4. By a previous roafting, the aricine 
is jdiflipated, which would otherwife carry 
oft’ a great deal of tin along with it in a* 
melting heat, would change another part of 
it into allies, and would vitiate the remain¬ 
ing tin. 5. The eflay of tin is very preca¬ 
rious and uncertain ; becaufe tin once ie- 
duced is eafily deftrudlible by the fire, and by 
the faline fluxes requifite for the redu&ion. 

Mr. Gellert directs, that ores of tin ihould 
be eflayed in the following manner : 

Mix a quintal of tin-ore, walked, pulve- 
rifed, and twice roafted, with half a quintal 
of calcined borax, and half a quintal of pnl- 
verifed pitch : thefe are to be put into a 
crucible moiftened with charcoal-dufl and 
water, and the crucible placed in an air-fui - 
nace r after the pitch is burnt, give a violent 
fire during a quarter of an hour ; and then 
withdraw your crucible. If the ore be not 
very well wafhed from the earthy matters, 
as it ought to be, a larger quantity of borax 
is requifite, with fome powdered glafs, by 
which the too quick fufion of the borax is 
retarded, and the precipitation of the earthy 
matters is prevented. If the ore contain!; 
iron, to the above mixture, may be added 
fome alkaline fait. 


Neither 
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Neither is iron generally mineraliled fo diftinfUy as other metals are, unlefs 
tn pyrites and ores of other metals. 

Moft of the minerals called iror^ores have an earthy, rufty, yellowilh or 
brownilh appearance, which proceeds from the facility with which the true iron- 
ores are decompofed. 

iron is the moft common and rpoft abundant of all metals. In Europe, at 
lead:, we cannot find an earth, a hand, a chalk, a clay, a vitrifiable or calcinable 
itone, or even the ailies of any fubftance, which do not contain an earth con¬ 
vertible into iron. All earths and ftones which are naturally yellow or fed, and 
all thole which acquire theie colors by calcination, receive them from the 
ferruginous earth mixed with them. The yellow and red ochres confift almoft 
folely of this earth: the black and heavy fands are generally very ferruginous. 

One of the richeft iromores is a heavy ftone, the furface of which, when 
newly broken, is red and bluifh, and is exceedingly hard. A quintal of this 
ore furnilhes from fixty to eighty pounds of the beft iron by a Angle fufion, 
according to Mr. Cramer. 

The iron-ore mod commonly found is a ftone of the color of ruft, of an 
intermediate weight betwixt thofe of ores in general and of unmetallic ftones. 
This ore has no determinate form, and eafily furnilhes an iron of good quality. 

Blood-ftone or hematites, fanguine or red-chalk, and emery, are iron-ores; 
fome of which, for inftance, blood-ftone, are almoft all iron. Moft of theie 
lubftances require but a flight calcination, to be rendered very attractable by a 
magnet, and loluble in aqua fortis : but the iron obtained from them is of a bad 
quality, and they arc therefore negle&ed. Iron from the hematites is very 
brittlej that obtained from ochres is red-Aiorc. All thefe iron-ores are fo 
refraCtory, that they can fcarcely be fufed. 

Iron-ores are very various in their form ; or rather they have no determinate 
form. Sometimes they are earths, lometimes ftones, fometimes grains. Ac¬ 
cordingly, thole naturalifts who attend only to the external form of things 
in darting and fubdividing minerals, have been obliged to multiply the 
names or iron-ores : hence they are called iron-ores in form of peafe , of beans , 
of coriander feeds , of pepper-corns, of cinnamon , &c. which Mr. Cramer treats 
s ridiculous trifles, (p) 


(p) Ores of Irov. I. Malleable native 
inn is mentioned by XVallerius, Linnaeus, 
and Cartheufer. II. The calciform ores of 
iron are pure, or mixed. The pwe calci¬ 
form ores are, 1. Friable, as the martial 
ochre, which is either in powder, or con¬ 
creted, as the bog-ore ; or, a. they are indu¬ 
rated, Hematites. See Hematites. The 
mixed calciform ores confift of the calx of 
iron mixed with heterogeneous fubftances: 

With calcareous earth \ forming the white 
jpathoft iron ore. %. With fshteous earth , 
forming martial jajper. 3. With garnet- 
earth , forming garnets and bafahes. 4. With 
argillaceous eat tbs, forming boles. 5. With 
micaceous earthy forming colored micas . (r. 


With mangantft. See Manc anise. 7.. 
With an unknown earth, which hardens like 
cement in water 3 Terras. This is chiefly 
found in the neighbourhood of volcanos. 
III. Iron is mineralifed, t. With fulphur , 
forming martial pyrites ; black iron-ore, which 
is magnetic, the auamicy of fulphur being 
very final! 3 the had-Jftone. With arfemc 3 
white pyrites . 3. With fulphar and arfemc j 

the arfenical pyrites. 4. With Vitriolic acid 3 
native' martial vitriol. 5. With pblogijlm 3 
martial coal-are. 6. With other fulphurated 
and arfenieated metals. 

Ores of iron may bt ejfaytd by the following 
ProceflsB. 

PRO- 
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BXVII. ORES of M E U C U R Y. Mercy w • 
pure, fluid, and in its proper metallic ft ate, only mixed wu:. 
Such are the ores of mercury found near Montpellier, in 
Other places. 


■; f‘-r.etimc3 fouirl 
errtie: and liones 
I ul. coy, and in 


PROCESS I. 
[Cramer’s Art cf iljjay/uPrserfs 54.] 

' To rcduct a precipitate Iron out of its Ore in a 
ihje Vejjel. 

“ ROAST for a few minutes in a left 
“ under a muflic, and with a pretty ftrong 
4t fire, two ccntneis of the finall weight of 
** your iron ore grofily pulverifed ; that the 
“ volatiles mvfy be djffipated in pair, and the 
“ ore itfclf be foftened in cafe it Should be 
“ too hard. When it-is grown cold, beat 
4c it extremely fine, and roaft it a fccond 
“ time, as you do the copper ore, but in a 
“ much ftronger fire, till it no longer emits 
ti any fmell; then let it grow cold again. 
“ Compofe a flux of three parts of the white 
“ flux, with one part of fufible pulverifed 
‘‘ glafs, or of the like ftcrile uwfuiphuieous 
‘‘ fcorias, and add fandiver and coal-duft, of 
** each one half-part ; add of this flux three 
“ times the quantity of your roafted ore, 
** and mix the whole very well together; 

then chufe a very good crucible, well 
* 4 rubbed with lute within, to ftop the pores 
*• which may be here and there unfeen i put 
“ into it the ore mixed with the flux j cover 
<* it over with common fait; and flhut it elefe 
with a tile and with lute applied to the 
•** points. 

“ Put the wind-furnace upon its bottom 
«* part, having a bed made of coal-duft. [&/ 
** Plate III.] Introduce befides into the fur- 
“ nace a final 1 grate fupported on its iron 
«« bars, and a ftone upon iff whereon the 
«* crucible may ftand as on a Support: fur- 
«« round the hole with hard -coals, not 
«* ve»y large, and light them at top ; when 
«* the veflel begins to grow red, which is 
** indicated by the common faffs ceafing to 
“ crackle. Hop with grofis lute the holes of 
“ the bottom part, except that in which the 
44 noifcle of the bellows is received : blow 
“ the -fire* and excite' it with .great' force, 
“ adding now and then frefft fuel, that the 
44 veffel may never be naked at top : having 


“ thus continued your fir- in j", full U»cn^th 
*• for tines quarters cl' an hour, or for a 
“ whole hour, take next the u-jir' out of ir, 
“ and Unkc fever a I time- the jv.v- in* .it '.port 
“ which it is fi t, that the f.vr.ii j.r^i. t - -t 
“iron which happen to he t i perf <! may 
“ he col!ei5ltfd Hit) a reyultis, vvrnch you 
“ will find after having broken the 

“ When the regulus is weighed, try i s 
“ malleability; then make it red-hot ; and 
“ when fo, ftrike it wiih a haumiei : if u 
** bears the flrokes of .1 hvmn'cr, buth when 
“ red-hot and when cold, end extent's a 
“ little, you may pronounce veur iron ve.v 
“ good: but if, when either hoi or cold, it 
“ proves biittle, you may judge il to he net 
“ quite pure, but Hill in a fiemi mineraf 
*• condition. 

“ Remarks. The arfenic, but cfpectally 
“ the fulphur, mull be diflipated by roafiiin; ; 
“ for the fcniner lenders the iron brittle, and 
et the latter not only does the fame, but, be- 
“ ing managed in a ciofe veflel, with a falme 
“ alkaline flux, turns to liver of fulphur ; to 
“ the aflion of which iron yielding in every 
“ refpeft, it can upon no account be preci- 
44 pitated j and if not the whole, a great part 
“ of it, at leaft, is retained by the fuiphu- 
“ reous fcoria ; fo that in this cafe you com- 
“ monly in vain look for a regulus. 

The iron obtained from this fnft preci- 
“ pitation has hardly ever the requlfite duc- 

tility, but is rather brittle: thcieaf’on of 
44 Which is, that the fulphur and arfenic re- 
“ main in it ; for notwithflanding that the 
“ greateft part of thefe is diffipated by roaft- 
“ ing, yet fome part adheres fo ftriilly, that 
“ it can never be feparated but with abfor- 
“ bent, terreftrial, alkaline ingredients, that 
44 change the nature of the fulphur. For 
“ which reafpn, in larger operations, they 
“ add quicklime, or marble-ftones that turn 
** into quicklime ; which, while they abforb 
*« the (aid minerals, are, by it, and by help 
“ of the deftroyed part of the iron, brought 
“ to a fufion, andi turn to a vitrified fcoria * 
** although, at other times, they refill fo 
44 much by their own nature a vitrification. 
41 Another caufe of the brittlenefs of iron is 
a the 
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Rut the largeft quantity of the mercury found in the earth is mineralifal by 
fulphur, and confequently is in the form of cinnabar. See Cinnabar. 


“ the unmetallic earth, when it is not yet 
44 feparated from it j for the iion-oqj con- 
“ tuins a great quantity of it, and in the 
ts melting remains joint'd with the n online 
“ pait : whence*, the iron is tendered very 
44 coarfeand biittie. Some iron-ores , rc al- 
44 together untrafUblu : neverthritf-, the 
44 regulars produced out cf them, when 
41 broken, have fometitnes a peat Lmime- 
41 tallic look-, which proceeds undoubtedly 
44 from a trtixrure of a froall quantity of fome 
44 other metal or femimetnls. 

PROCESS IL. 

[The following Procels forefl’aying iron-ores, 
arul ferruginous Hones and earths, is ex¬ 
it a£ttd> from Mr. Gellert’s Elements cf 

Ejpying'] 

ROAST two quintals of irorrrore, or of 
ferruginous earth : divide the roafted matter 
into two equal parts; to each of which add 
half a quintal of puiverifed glafs, if the fub- 
fiance be fufible, and contains much metal j 
but if otherwife, add alfohalfa quintal of cal¬ 
cined borax. If the roafting has entirely dif- 
engaged the fulphur and arfenic, an eighth 
pait, or even half a quintal, of quicklime 
may be added. With the above matters, mix 
twelve pounds of charcoal powder. 

Take a good crucible, and cover the bot¬ 
tom and fidcs of its inner furface with a pafle 
made of three parts of charcoal-dull and one 
part of clay beat together, in the hollow 
left in this pafte put the above mixture; 
prefs it lightly down ; cover it with puive¬ 
rifed glafs; and put on the lid of (he cru¬ 
cible. 

Place two fuch crucibles at the diftanee of 
about four fingers from the air-pipe, iq fuch a 
manner that the air fhall pafs betwixt them 
at about the, third part of the height from the 
bottom: ’fill*thefpace betwixt the two cru¬ 
cibles with coals of • moderate fize j. threw 
lighted coals upon them, that the Are may 
defeend and^make them red-hot from top to 
bottom: at firft let the bellows blow fbitly, 
and afterwards ftrongly during an hour, or 
an hour and a quarter :.then take away'the 
crucible, and break it when cold. Aregulus 


will be found in the bottom, and fometimes 
fome fmall grains of iron inthe fcoria, which* 
muft be^ feparated and weighed along with 
the regulus: then try the regulus,. whether 
it can be extended under the hammer, when 
hot and when cold. 

Remarks, To difengage a metal from the 
earthy matters mixed with it by fire, we 
muft change thefe matters into fcoria or 
glafs. i his change may be elTtdled by adding 
Ionic fubftance capable of dillolving thefc 
matters; that is, of converting them into a 
fcoria or glafs, from which the metallic 
matters may, by their weight, feparate arid 
form a regulus at bottom. Fixed alkali, 
which is an ingiedient of the black and of 
the white flux, is a powerful folvcnt of 
earths and ftones: but the alkali does alfa 
dilfiilve- iron, efpecially when this is in a 
calcined or earthy Hate; and this folution is 
lb much mere compleat, as the fire is longer 
applied. Hence, inordinary efiays, where an 
alkaline fait is ufed, little or no regulus of 
iron is obtained. Now, glafs aflis upon, and 
diflblves earths and fiones; but not, or very 
little, iron: confequently giafe is the belt 
flux for fuch effays; and exptr ence confirms 
this aflertion. If the ore contains but little 
iron, wc may alfo add to the glafs fome borax; 
but borax cannot be employed fingly, becaufe 
it very foon fufes, and feparates Irom the ore 
before the metal is revived. Quicklime is 
added, not only to abibrb the lulphur and 
arfenic remaining* in the ore, but alfo becaufe 
it diflblves and vitrifies the ftony and earthy 
matters of iron-ores, which are generally ar¬ 
gillaceous. Eor which reafon, in the large 
operations for fmelting iron-ore, quicklime 
and even in certain tales gypfum are com¬ 
monly added, to facilitate the fufion, ' 

The redu&ionrof iron-ore, and even the • 
fufion Of* iron, requires a violent and long- 
continued beat: therefore, in this operation, we 
muft not employ an inflammable fubflance, 
as pitch,, tfiat js foon con fumed, hut charcoal 
puiverifed, which in clofe veflels is not fen- 
fibly wafted- . Too muchcharcoal muft not 
be added, elft it will prevent the arftipn of 
the glafs upon the earthy matter of the ore, 
and ccnfequetuly the Separation of the me¬ 
tallic part, Experiment* have taught me,: 
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Mercury is never mineralifed bv arfenic. The richeft mine of mercury is 


that of Almaden, in Spain, (y) 

that one part of chsrcoal*duft to eight parts 
of ore was the beft proportion. 

When iron is fur rounded by charcoal, it 
is not dccompofed or deftroyed : hence the 
iron of tjie ore, which finks into the hollow 
made of pafte of charcoal-duft and clay, re¬ 
mains there unhutt. The clay is added in this 
pafte to render it more coinpad, and to keep 
the fluid icon colle&ed together. 

The air is directed betwixt the crucibles j 
becaufe if it was thrown dire&Iy upon them, 
they would fcarcely be able to refill the heat. 
The fpace betwixt the air-pipe and the cru¬ 
cibles ought to be conftantly filled with char¬ 
coal, to prevent the cold air from touching 
the crucibles. Ductile and malleable iron is 
feldom obtained in this firft operation. The 
fulphur and arfenic, and frequently alfo an 
earthy matter adhering to the iron, prevent 
thefe qualities. 

(q) Ores of Mercur y, B elides the ores 
of mercury enumerated by the author of the 
Di&ionary, Linnseus and Cronftedt mention 
a Angular ore, in which the mercury is mine¬ 
ralifed by fulphur and by copper , It is faid to 
be of a blackilh-grey color, of a glafly tex¬ 
ture, and brittle. When the mercury and 
fulphur are expelled by fire, the copper is 
difeovered by giving an opake red color to 
glafs of borax, which, by continuance and 
eneteafe of heat, becomes green and tranf- 
parent, See Cinkabak. 

Cramer direds, that ores of mercury Jhould 
be ejfayed by the following Procefl'es 4 

PROCESS I. 

[Cranur’s Art of AJptying , Pros. 58.] 

To feparate Mertury out of an unfufbureous 
“ Ore by Dijtilhiion . 

** TAKE a lump of the pulverifed ore, 
“ one common pound, which muft Hand for 
“ one centner; put it into a' glafs retort 
** peifc&ly clean, well loricated, or boated 
** up-to half the length of its neck's this muft 
“ be *«rjrloiig, and turned backwards with 
** f«eh a declforfcy,that a glafs recipient m ay 
M be 'jswfpeetficalarly-dppl’ietl to U t-'hot you 
« mu|t chufe a rt^tfewdl enough, that 
«the belly of it may be filled hardly two- 

S s 


“ thirds with the ore: this retort muft be 
11 placed fo, that nothing of tne fluid sd- 
“ herent to the neck of it may tail into the 
“ cavity of the belly, but that the whole may 
“ run forward into the recipient. Finally, 
“ have a fmall recipient full of cold water: 
“let.it be perpendicularly fleuated, and 
“ receive the neck of the retort in fuch 
“ manner that the extremity of it be haidly 
“ one half-inch imtnerfed into the water. 

“ Let the retort be furrounded with hot 
“ burning coals placed at fome diftance irt 
“ form of a circle, left the veflt l fhould burft 
“ by too fudden a heat: then by degrees 
“ bring the burning coals nearer and nearer, 
“ and at laft furround the whole retort with 
“ them and with frefh charcoal, that it may 
“grow (lightly red-hot; this fire having 
“ been continued for an hour, let the retort 
“ cool of itfelf: then ftrike the neck of it 
“ gently, that the large drops which are al- 
“ ways adherent to it may fall into the reci- 
“ pient; let the recipient be taken away, and 
“ the water feparated from the mercury by 
“ filtration, and let tbe mercury be weighed. 
“ This,operation may be more conveniently 
“ performed in a fand bath, in which cafe 
“ the pot containing tbe fend , muft be 
“ middling redvhot, and the retort be able 
“ to touch the bottom of it immediately j 
“ nor is it then neceffary that the retort be 
«loricated.'’ 

PROCESS II. 

[Cramer’s Art of AJfaying , Proc. 59.] 

“ To revive Mercury from a fulphureous Cin - 
“ nabar-ore. 

«* BEAT your ore extremely fine, and mix 
“ it exactly with an equal portion of iron- 
“ filings, not rufty j and proceed to diftill it 
« with the fame apparatus as in the former 
“ Procefsj but urge it with the ftrongeft fire 
“ that can be made, 

“ Cinnabar may be fepamted from ftones 
“by fublimation thus: Beat it to a fine 

powder, and put ft into a fmall, narrow 
*»glafe or earthen cucurbit, the belly of 
«« which it muft not fill more, than one- 
“ third part: flop the orifice at top $ this 
• “mult 
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DXVIir. ORE of the REGULUS of ANTIMONY, 
or ANTIMONY. Native regulus of antimony was firft obferved 
by Mr. Swab, in Sweden, in the mine of Salberg, and del'cribed by him in 
the Memoirs of the Swedifh Academy in 1749* Mr. Walierius mentions it 
in his Mineralogy. i 

Regulus of antimony is generally united with fulphur, with which it forms 
antimony, which ought to be confidered as a true ore of the regulus of 
antimony. 

Another ore of regulus of antimony is alfo known, of a red color, in which 
the regulus is mineralifed both by arlcnic and by fulphur. This ore refembles 
fome iron ores, and fome kinds of blend. It is diftinguifhed by its great fufi- 
bility, which is fuch, that it may be eafily melted by the flame of a candle. (r) 


** muft be very narrow, to hinder the free 
“ r.<Lljnn of the air. Put this fmall cucurbit 
“ in an earthen pot above two inches wide 
“ in diameter, and gather fand around this 
“ pot about as high as the pulverifed ore 
“ rifes in the cucurbit. Then put it upen 
“ burning coals in fuch manner that the bot- 
“ torn of the pot may be middling red-hot. 
“ Thus will your cinnabar afeend and form 
“ a fohd ponderous ring, which muft be got 
** out by breaking the veffel.” 

(r) Ores of Regulus of Antimony. 
i. The native regulus of antimony, ebferved 
by Mr. Von Swab, is faid by that author 
to have differed from the regulus of anti¬ 
mony obtained from ores, in thefe two 
properties, that it was capable of being eafily 
amalgamated with mercury, and that its 
calx ihot into cryftals during the cooling, 
Bvfidcs the ores of regulus of antimony 
enumerated in the Dictionary, this kmimetal 
is alfo found in ores of other metallic fub- 
ftances, as in the plumofe fher-ore, and in 
the filiatedlead-ore. See Ores of Silver 
and of Lead. 

The ores of at iimony may be effaytd by the 
following proccffts deferibed by Mr. Cramer. 

PROCESS I. 

(Cramer’s Art of Affaymg, Prpcef* lx.) 

** To obtain antimony from its ore. 

** C H U r S E d melting crucible or an 
“ earthen pot not glaz’d that may contain 
“ fome common pound* of the ore of an- 
** simony, broken into fmall bits.,’^Bore at 
the bottom of the crucible fome fmall hples. 


** two lines in diameter* Let the bottom of 
“ the veflel be received by the orifice of a 
** fmaller one, upon which it muft.be put; 
“and when the ore is put into ir,. let it be 
“ covered with a tile, and all the joints be 
“ ftopt with lute. 

“ Put tbefe veffels upon the pavement of 
** a hearth, and put Hones all round them at 
“ the diftance of fix inches. Fill this inter- 
“ mediate fpace with afhes, fo high that 
** the inferior pot be covered to the upper 
“ brim. Then put frefh and burning coals 
“ upon ir, and with a pair of band-bellow$ 
* s excite the fire, till the upper veflel grows 
“ red-hot: take off the fire a quarter of an 
“ hour aftty, and when the veflefo are grown 
“ cold, open them. You will find that the 
“ melted antimony has run through the holes 
“ made at the bottom of the upper veffel 
“ into the inferior one, where it is col- 
“ lc&ed* 

PROCESS IL 

[Cramer’s Art of Allaying, Proc. Ixi.J 

“ To roajl crude antimony , or its orewith or 
“ without addition. - 

c * CHUSE an earthen, flkt, low difh, not 
** glaz’d, and if. it cannot, bear being made 
middling, red-hot, cover it over with a 
“ coat of lute without.. Spread it thinly over 
with crudtrantimony, ox with its ore, 
“ beaten to a pretty coarfe powder, , not ex- 
“ c ceding a few ounce sat once, JPcst s the 
“ did; upon a fire-pan, haying a few burn- 
** ing, coals in it : ipereafe the fire till »t be- 
“ gins to (fftojee a little. Me*n while you 

rowft 



O R E 


50 r 


DXIX. ORES 0/ BISMUTH. Bifmuth is chiefly minc- 
ralifed by arfenic, and generally it is united with other ores, particularly with 
that of cobalt, (j.) 


“ muft inceflamly move the powder with a 
44 piece of new tobacio-pipe j for thiscaufes 
“ the fulphur to evaporate the fooner. If 
44 you qperrafe the fire a little too foon, the 
44 powder, immediately gathers into large 
44 clois, or even begins co melt. When this 
“ happens, take it immediately off rhe fire 
44 before it melts entirely. Then palveiifc 
“ it again, and-finally make a gentle fiie un- 
“ dcr it. Your black (hitting powder will 
44 affume an a/h-color almoft like that of 
“ earth, and become more refractory in the 
44 fire j wherefore you may then cncreafe the 
u fire till your powder* grows middling red- 
“ hot, and let it laft till it ceaf'es to ftnoke, 
44 If you add to your crude antimony pulve- 
44 rifed, half or an equal quantity of Charcoal 
44 duft, and perform the reft as above* the 
44 roafting will be done more conveniently : 
“ for it does not gather fo eafily into dots, 
“ and melts with much- greater difficulty. 
44 When pait of the fulphur h evaporated, 
“ add fome fatto it at feveral times. Thus 
“ you will fooner finifh the operation, and 
“ the remaining calx will not be burnt to 
“ excefs. However, if it be thus.expofed to 
“ too violent and long-lafling a fire, a great 
“ quantity of it evaporates ; nor docs it 
“ ceafe entirely to fmoak in a gieat fire. 
44 And it will.be enough, if growing mid-- 
“ dling red-hot, it does no longer emit the 
44 unpleafant fmell of the acid of fulphur.” 

P ROC ESS in. 

[Cramer, Proc. Ixii.] 

*"To reduce a calx of antimony into a fcmimetallk 
“ regains* 

44 MIX fome calx of antimony with aquar- 
*» ter part of the black flux, and put it into 
*« the crucible. Cover the veflel with a tile; 
* 4 make the fire as quickly as the veffe! can 
« beat it, but not greater than is nectffiuy 
** to tnelt the flux. When the whole has been 
44 well in fhfion for half a quaiter of an hour 
44 (which may be tried witty * tobacco-pipe, 
« taking it into the, melting 

<* cow** which tawftjie w»rm and done over 
« with tallow.,; Theft- immediately ftrike 


44 the cone feveral times. You will find, 
44 when th$ cone is inverted, a regulus, above 
“ which is a faline fcoria.” 

The methods of calcining ant merry f.y means 
of nit>e ■, of obtaining a re^ttlu> of antimony 
without a previous calcination or roafting, 
by throwing a mixture of powdored antimony, 
tartar, and nitre into a red-hot crucible, and 
by fufing this mixture j and of obtaining a 
marital regulus of antimony ; are deferibed at 
the articles of the Di<Aionary, Antimony, 
and Re«ulus of Antimony. 

(r) Ok us of Bismuth. I. Bifmuth is 
found native , refembling the regulus of brf- 
muth. II. An otbre of bifmuth, of a whitifh 
yellow color, is mentioned.by Cronfledt, and 
is different from the ore improperly called 
f outers of bifmuth , which is a calx of co¬ 
balt. 111. Bifmuth is mineral)!} d ; 1 , By 
J'ulpkur. 1'h is ore has the appearance of 
galena. 2 . With fulphurated iron. Bifmuth 
is found alfo in cobalts (fee Cobalt), and in 
fome ores of filver. 

Ores of Bifmuth may be tjfayed by the fol • 
lowing procefs. 

PROCESS I. 

[Cramer, Proc. Ixiv.] 

44 To melt bifmuth ft cm it* ere. 

“ BISMUTH ore may be melted with the 
“ fame apparatus as was directed for ti-c 
“ fufion of crude antimony out of it;> or-. 
** [5« Ores of Antimony.] Or you mav 
44 beat your ore to a very fine powder, with 
“ the black flux, fandiver*. .and common fait, 
“ in a clofe veffirl, like the ore of lead, or 
“ of tin, and melt it in a middling file, 
44 having a draught of air. But as this femi- 
44 metal is deftruttible and volatile, von muft 
44 as quick as poflible apply to it that degico 
,c of fire which the flux requites t-5 bo 
“ melted $ and fo foon as-it Is well melted, 
44 the vefle! muft be taken out of the fite , 
44 and when it, is grown quite cold and bro- 
14 ken* you will find your regulus ” 

Mc^Gellert directs that ores of bifmnrh 
(hou Id be efl'ayed by fufing a quintal of pu:- 
verifto ore with half a quintal of foe.i 
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DXX. ORES of the RE GUtUS of COBA E T, 
or C O B A L T. Cobalt is a grey-colored mineral, with more or lefs 
of a metallic appearance. Its grain is clofe; it is compadl and heavy, 
and frequently covered with an efflorefcence of peach-colored flowers. Of 
this feveral kinds are known. g All the true cobalts contain the femimetal 
called regulus of cobalt , the cdlx of* which becomes blue by vitrification. This 
regulus is mineralifed in cobalt by fulphur, and efpecially by a large quantity 
of arfenic. Some cobalts alfo contain bifmuth and filver. 

Authors have given the name of cobalt to many minerals, although they do 
not contain the lemimetal above-mentioned, but only becaufe they externally 
refemble the ore of the regulus of cobalt. But thefe minerals can only 
be confidered as falfe cobalts. They are diftinguifhable from true cobalt by 
trying whether they can yield the blue glafs called finale, and the fympatheticink. 
The red efflorefcence is alJb a mark by which true cobalt is diftinguifhable from 
the falle: but this efflorefcence only happens when the ore has been expoled 
to a moift air. 

The principal mines of cobalt are in Saxony, where they are dug for the fake 
of obtaining zaffre, azure-blue, orfmalt, and arfenic. Very fine cobalt is alfo 
found in the Pyrenean mountains. 

Cobalt is heavier than moll other ores, from the large quantity of arfenic it 
contains ; and in this refpedl it refembles the ore of tin. (t) 

DXXL ORES of ZINC. The proper ore of zinc is a fubftance 
which has rather an earthy or ftoney than metallic appearance, and is called 
calamy, calami or lapis calaminaris. This ftone, although metallic, is but 
moderately heavy, and has not the brilliancy of moft other ores. Its color is 
yellow, and like that of ruft. It is alfo lefs denfe than other metallic mi¬ 
nerals. It feems to be an ore naturally decompofed. The calamine is not 
worked direilly to obtain zinc from it, becaufe this would only fucceed in clofe 
vefiels, and conlequently with fmall quantities, according to Mr. Margraafs 
procefs. But it is fuccefsfully employed for the converfion of copper into 
brafs by cementation, by which the exigence of zinc in that ftone is fufficiendy 
proved. 

Mr. Waftenus enumerates alfo amongft the ores of zinc a very compounded 
mineral, confiding of zinc, fulphur, iron, and arfenic. This mineral called 
blend refembles externally the ore of lead, and hence has been called falfe galena. 
Thefe blends have different forms and colors, but are chiefly red, like the red 
ore of antimony. , ^ ■ K • 

Zinc is obtained from certain minerals in the Eaft Indies, of which we know 
little. ( u) 


borax, andfialf a quintal of pulverifed glafa, in 
order to vitrify the adherent earths and ft ones 
which invelop the biffluitb. But probably 
the heat requisite for this vitrification would 
volatihfe part of the bifmuth. 

If the ore be of the .kinds above defcribed, 
mineralifed by fulphur, or by fulphur and 
iron, a previous roafting would be expedient. 


Iter as is directed for the roafting of antimony. 

,(<) The ores of cobalt wee enumerated in 
a note under the articljc CoBAii*. The 
ejfay of cobalt is deferibdet at ifie article Bjt- 
GUtUS SfCoBAXT. . 

(v) Olu offZivc. ,X Cakiform ores of 
nine, according 'jto, Cronftedt, art putt pr 
mixed.. The jiaio are indurated, anq feme- 
tknes cryftalliied, rdemblihglcad-fpar. The 

mixed 


ORE 503 

DXX1I. ORES of ARSENIC. The minerals which con¬ 
tain the large ft quantity of arfenic are cobalts and white pyrites, although it 
is alfo contained in other ores, it being one of the mineralifing fubftancey* 
But as cobalt muft be roafted to obtain the fulphur it contains, the arfenic alio 
which rifes during this torrefadrion is collected, as we fball fee in the article 
Smelting of Or.es, and the particular articles of each of the metallic fuhjiances 
mentioned in this article, (x) 


mixed ore contains alfo fume calx of iron. 
This is calamine. Ii is whitifh, yellowtih, 
reddifh, or brown, il. Zinc is miner alifed, 
i. By fulgurated iren. Ore ef zinc. Waile- 
rius lays, lead is fometimes contained in this 
ore. It is white, blue, or brown, a. By 
fulphur , arfenic , and iron. Blend , or pfeuda* 

f alena or falft-galena , or black-jack. See 
'alse-Galena. Tbefe are* of various co¬ 
lors, white, yellowifli, brown, reddifti, green- 
ifh, black. They tonfift of fcaies, or are 
teftelated. Mr. Cronftedt thinks, that in 
biends the zinc is mineral jfed in the ftate 
of a calx, andin the ore of zinc, in its me¬ 
tallic ftate. 

Although the minerals above enumerated 
have been known, from their property of con¬ 
verting copper into braf?, to be ores,of zinc, 
yet the method of eflaying them fo as to ob¬ 
tain the contained zinc was not known, or 
at Jeaft not publiflhed, before Mr. Margraafs 
Memoir of the Berlin Academy for the year 
2746,. upon that fubje£h That very able 
chemift has (hewn that zinc may be obtained 
from its ores, from the flowers, or from any 
other calx of zinc, by treating thefc with 
charcoal duft, in dofc vdTels, to prevent the 
combuftion of the zinc, which happens im¬ 
mediately upon its reduaion, when expofed 
to air. For this purpofe, he put a quantity 
of finely powdered calamine, or roafted 
blend, or other calx of zinc, well mixed 
with an eighth part of charcoal-duft, into 
a ftrong, luted earthen retort, to which he 
fitted a receiver. Having placed his retort 
in a furnace and railed the fire, he applied 
a violent heat during two hpprs. When 
the vefiels wete cold, and broken, be found 
the zinc in its metallic form adhering to the 
neck of the retort. ; 

The chief difficulty In this operation is to 
get an earthen retort fufficiently compact to 
retain the vapor of the Zinc,, (for it eafily 
pervades the Heflxan crucibles, Stourbridge 
mehing-pots, and fimilar vefiels, as may be 
feen from the quantity; nf fio wers which ap¬ 


pear upon their outer furfaee, when zinc or 
its calxes and any inflammable matter have 
been expofed to heat within theie vefiels) 
and at the fame lime fufficieotly ftrong to 
refill: the violent fire which Mr. Margraaf 
requires. 

A pretty exa£ eftay of an ore of zinc may 
be made in the following manner. 

M>x a quantity of pulverized roafled ore 
or calx of zinc with an eighth part of char- 
coal-duft. -Put this mixture into a crucible 
capable of containing thrice the quantity. 
DifFufe equally amongft this mixture a quan¬ 
tity OfTmall grains or thin plates of copper 
equal to that of the calamine or ore employ¬ 
ed, and upon the whole lay another equal 
quantity of grains or plates of copper; and 
Jaifiy, cover this latter portion of copper 
with charcoal-duft. Lute a lid upon the cru¬ 
cible ; and apply a red heat during an hon¬ 
or two. The copper or part of it will unites- 
with the vapor of the zinc, and be thereby 
converted into brafs. By comparing ti e 
weight of all the metal after -the operation 
with the weight of the copper employed ; 
the weight acquired, and confcquejntly the 
quantity of zinc united with the copper, 
will be known* The copper which has not 
been converted into brafs,, or nioie coppt r 
with ficfh charcoal -duft, may be again added 
in the fame manner to the remaining ore, 
and the operation repeated with a heat fome- 
what more intenfe, that any zinc remwinini. 
in the ore may be thus extracted. A curious 
circumftance is, that a much greater heat is 
required to obtain zinc from its ore, by rfif- 
tillation^than in the operation, now def¬ 
er ibed, of making brafs} in which the repa¬ 
ration of the zinc from its ore feems to be fa¬ 
cilitated by itsdifpofitionto unite with copper. 

(,v) Ores ,ef Arsenic- I. Regulus of 
arfenic is found' native. It is of ia leaden color, 
it burns with a fmall flame 5, and is diflipaied, 
leaving generally a very fmall quantity t>l 
calx ofbifmuth, or of calx of cobalt, and 
very, little filver.. When it is of a foiid and 

teflp.ceous. 
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PXXIII. OSTEOCOLLA. (j) 


T.- ; ! :r<-mis in has been improperly 

c»!, : '-d ts/r.it-" 7 /t cob!!', in German, JeLerben- 
ni' U- JI. Calx nr .ifcnic is. found in form 
f-t poIVtier ; ttai>\:e forcers tf arfenic j Qr of 
induiamd fi/tnitr.uifparcnt cryftals; nativecryf- 
f.il hr tivjhilc. III, Calx ol arfenic is mixed, 
i. With fulphur: when yellow, it i-s called 
erpinunt ; \:hen red, it is called native re - 
o^tzr ; the difference of color depends on the 
proportion of the two component part?. *. 
With calx of tin \ tin-grans. 3. With ful- 
phurand filver, in the red fthier-ore. 4. With 
calx tf lead, in the iead-fpcir. 5. With calx 
of cobalt, in the efiirejeence of cobalt. IV. 
Arfenic IS mineral fed ; 1. With fulphurated 
iron ; arferdcal pyrites. 2. With iron only ; 
uibitc pyrites, or inifpit el, 3. With cobalt , 
in all aim oil cobalt-ures. 4. With fiver. 
See Ore.:; s/Silver, 5. With copper. See 
Ores of Copper* 6. With antimony. See 
Ores of Antjmonv. Cronjiedt. 

Arfenic may be feparated from its ore or 
earthy matters, with which it happens to 
be mixed, by fublimation , according to the 
following procefs of Mr. Cramer, £Art of 
Allay inp, Proc. Ixix J 

“ DO every thing as was faid about mer- 
“ cury, or fulphur ; but let the veflel which 
44 is put into the fire with the ore in it 
“ be of earth or ftone, and the recipient be 
“ of glafs, and of a middling capacity. 
“ Nor is it neceffary that this Ihould be fiil- 
“ ed with water, fo it be but well luted. 
41 The fire tnuft like wife be ftronger, and 
“ continued longer than for the extia&ing 
44 of fulphur. Neverthdds every kind of 
44 arfenic cannot be extracted in a confined 
44 fire : f t it adheres to the matrix more 
44 ftrungly than fulphur and mercury. You 
44 will find in the part ®f the veffl-1 which is 
44 more remote from the fire, pulverulent 
44 and fubtle flowers of arfenic; but there will 
44 adhere to the poflerior part of the neck 
44 of the retort fmall foiid malTet, fhiniog 
44 like fuvll cryftals, tranfparent, fometimes 
4 ‘ caih.red into a foiid. fublimate, and per- 
44 fefily white, if the ore of the arfenic was 
44 perfect! y pure } which, neverthelcfs, hap- 
“ pens very feldom. The flowers are moft 


44 commonly thin, and of a grey color-; 
4 ‘ which proceeds fr6m the phlogifion mixt 
44 with the mats. They areotten of a cition 
44 or of a golden color, which is a fign that 
44 there is in the mixture fame mincial ful- 
44 phur; and if the fublimate be red or jcl- 
44 low, it is a fign of niucli fulphur. 

44 As all the arfenic contained in the ore if 
44 not expelled in clofe vefleis, you mult 
44 weigh the refiduum then roaft it in a ciu- 
44 cible till it fmoaks no longer, or rather in 
44 an earthen flat veffel not glazed, and in a 
44 ftrong fire to be ftirred now and then with 
44 a pricer, and then weigh it when grown 
44 cold : you will be able thus to know how 
44 much arfenic remained in the clofe veiTci j 
44 unltfs the ore contain bifmuth.” 

If the arfenic be fulphurated, it may be 
purified by trii irating ir wrh mercury or 
with fixed alkali, and by fubiiming the arfe¬ 
nic from the remaining fulphurateJ mercury 
or alkali. See h iii. 'N'iC. The method ni 
obtaining a regulus of arfenic: i* detcribcd at 
the article Regull . of Arsenic. 

• (y) Osteocolla is a fubftance formed 
by Itoney matters filling up the interdicts 
of rotten roots of tree*. It has been par¬ 
ticularly deferibed by Mr, Gleditfch, and 
examined chemically by Mr. Margraaf. See 
Memoirs of the Berlin Academy for the Year 
1748. The former author relates, that it is 
dug from grounds containing fine faml and 
a fine calcareous earth ; and that fometimes 
the roots of living trees had been found con¬ 
verted into this ftoney fubftance. From Mr. 
MargraaPs experiments we find, that the of~ 
teocolla examined by mm wa® compofed of 
a fine fand, a fine calcareous earth, and fome 
rotten remains of a root. Neuman alfo fays, 
that he found marine acid in olteocoUa. But 
nothing of that or any other acid could be 
difeovered by Margraaf. Neuman alfo lays, 
that he totally diffolved ofteocolla by means 
of dilute vitriolic acid. Hence the fubftances 
examined by thefe two chemifts feem to have 
been different. Differences muft arifefrom 
the different qualities of the foil in which of- 
teocolla is found. • k 
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DXXIV. pANACEA (MERCURIAL). Thi. name, 
Jt wHicii fignifies univerfal remedy , is given to a preparation 
■of mercury much or ployed in the cure of thole dileafes, againft which that 
metallic fubflancc i,> effectual. To make the panacea, fweet mercury is to be 
taken and iftblimed nine times, then reduced to a fine powder, and digefted 
in goov. fp’rit of wine, which is, laftly, to be diftilled off, or only decanted. 

Sweet mercury is corrofive fublimate entirely faturated with mercury, and 
thrice iublimed. Corrofive fublimate is rendered milder by the operations 
which change ii into fweet mercury, and retains nothing of its caufhcity but 
a purgative quality •, but by the nine fublimations which change fweet mercury 
into ti ie panacea, the faline qualities of this mercurial preparation are fo diminiih- 
bd, that after all thefe fublimations it has not even a purgative virtue. 

Thefc changes are probably produced, becaufe at each fublimation a fmall 
quantity of marine acid is feparated; fo that the panacea, contains but very 
little of Oils acid, and is little elfe than very pure mercury, united with that 
quantity only of marine acid, which is neceffary to deprive it of its fluid me¬ 
tallic form, and to give it a faline appearance. 

The panacea theft fore taken internally produces only the effects of mercury 
much divided, in fuch a ftatc that its molecules may be divided more and 
more by the a<5hon of the veffels and liquors of the body, without being 
capable of uniting again fb as to form fluid mercury. This remedy is there¬ 
fore very proper for exciting falivations, and produces nearly the fame effe&s 
as mercury adminiftered by friiaion and fumigation. '< ' 

We may employ the panacea with fuccefs in venereal dileafes, and in others 
in which preparations of mercury are fuitable. It may be given conveniently 
in pills or in a bolus, mixed with proper fubilances, and cannot be given in 
any other manner, becaufe it is inioluble, and is very heavy. Thedofeofit 
is from flx to twenty-four grains, and even more in fome circumilances. See 
ike artitle Mercury, for the medicinal ufes of ibis preparation, 
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DXXV. PARTING, Parting is an operation by which gold and 
filvcr are feparated from each other. As thefe two metals refift equally weir 
the aftion of fire and of lead, they mult therefore be feparated by oiher me¬ 
thods. This feparation could not be eftc&ed, if they were not foluble by dif¬ 
ferent menftruums. t m 

Nitrous acid, marine acid, and fifiphur, which cannot diflblve gold, attack 
filvcr very eafily •, and therefore rhefe three agents furntfh mtthodsrof frparuting, 
filver from gold, or of the operation called parting. ° 

Parting by nitrous acid is the moft convenient, and therefore moft ufed,.. 
and even almoft the only one employed by goldlmiths and coiners. Wherefore ir 
is called fimply farting. That, made with the marine acid is only made by 
cementation, and is known by the name of concentrated parting. Laftly, part¬ 
ing by. fulphur is made by fufion, which the chemifts - call the dry way, and is. 
therefore called dry parting. We fhall deferibe each of theie methods. 

DXXVJ. PARTING by A Q^U A FORTIS. Although 
parting by aqua fortis be eafy, as we have faid, it cannot however fucceed, 
or be very exa&, unlefs we attend to fome efiential circumftances, 

i. The gold and filver muft be in a proper proportion y for if the gold was* 
in too great quantity, the filver would be covered and guarded by it from; the 
adtion of the acid. 

Therefore when eflavers do not know the proportion of thefe two metals in 
the mafs to be operated upon, they difeover it by the following method. 

They have a certain number of needles compofed of gold and filver allayed 
together in graduated proportions, and the allay of each needle is known by a . 
mark upon it. Thefe are called proof-needles. 

When effayers want to know nearly the proportion of gold and filver in a 
mafs, they rub this mafs upon atouchftone, fo as to leave, a mark' upon it; 
They then make marks upon the touch-ftone with; fome of the needles the 
color of which they think comes neareft to that of the maft. By comparing- 
the marks of thefe needles with the mark of the mafi, they difeover nearly the 
proportion of the gold and filver in the mafs. 

If this trial ibews that in any given mafs the filver is not to the gold as three 
to one, this mafs is improper for the operation of parting by aqua fortis. In 
this cafe, the quantity of filver neceffary to make an allay -of that proportion 
muft be added. 

This operation is called quartatm, probably becaufe it reduces the gold to 
a fourth part of the whole mafs. 

a. That the parting may be exa&, the nitrous acid or aquaiform employed 
muft be very pure, and efpedally free from mixture of-vitriolic and marine 
acids. Its punty muft thWeft^e.be a&eflwni^ 
ficient, the acid muft be purified by an operation 
Fortis. Set that article. 

If the purity of the aqua fortis was not attended to, a quantkjnof filver propor¬ 
tionable to thefe two foreign acids would be feparated during the folution j and 
this portion of filver, reduced by thefe acids fro vitriol: of filver and to hm cor¬ 
nea, would remain mingled with the gold* which confequently would not be 
entirely purified by the opera 1 , ion. . , , , . ; , .. 

When 
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'When the metallic mals is properly allayed, it is to be reduced to plates, 
'rolled up fpiraily, called cornets *, or to grains. Thefe are to be put into a 
matraf^ and upon them a quantity of aqua fords is to be poured, the weight 
.of which is to that of the filver as three to two: arid as the nitrous acid employed 
for this operation is rather weak, the iblution is afiilled, cfpecially at firft, by 
the heat of ,a fand-bath, In which the matrafs is to be placed. When, notwith¬ 
standing the heat, no further mark of iblution appears, the aqua fords charged 
with f\lver is to be decanted. Frelh nitrous acid is to be poured into the 
matrafs, ltronger than the former, and in lets quantity, which muft be boiled 
-on the refiduous mafs, and decanted as the’ former. Aqua fords mult even 
be boiled a third time on the remaining gold, that all the filver may be cer¬ 
tainly diflfolved. The gold is then to be wafhed with boiling water. Tins 
gold is very pure, if the operation has been performed with due attention. It 
is called gold ef parting. 

No addition of filver, is required, if the quantity of filver of the mafs 
is evidently much more confiderable than that of the gold : perfons who have 
not proof needles,, and Other apparatus to determine the proportion of the 
allay, may add to the gold an indeterminate quantity of filver, obferving that 
this quantity be rather too great than too fmau, and fo confiderable as to render 
-.the mals nearly as white as filver ; for a large quantity of filver is rather 
favorable than hurtful to the operation It has no other inconvenience than 
an ufejefs expence, as the, larger the quantity is of filver, the more aqua fords 
muft be employed. We ought to attend ,to this fad, that the color of gold 
,*is Scarcely perceptible in a mafs two*thirds of which is filver and one-third is 
gold} this color then nauft be much lefs perceptible when the gold is only one- 
fourth part, or lefs, of* the whole mafs. 

If the quantity of gold exceeds that of the filver, the mals may be expofed 
to the a&ion of aqua regia* which wpuld be a kind of inverie parting, becaufe 
"the gold is difiolved in that menftruum, and the filver is not, but rather re¬ 
duced to a luna cornea, which remains in form of a precipitate after the ope¬ 
ration. But this method is not much praCUfed, for the following reafons. 

Fir ft, the gold cannot be eafily feparated from the aqua regia ; for if the 
jparting has been made with an aqua regia prepared with fal ammoniac, or if 
the gold be precipitated by a volatile alkali, This gold has a fuftninating quality, 
and its reduction requires particular operations. If the aqua regia has been 
made with fpirit of lalt, and the precipitation effected by a fixed alkali, the 
igold will not theft be fulminating, out the precipitation will be very (low, and 
probably iocornplcat. Set t Gold (Fulminat ino). 

Secondly, in the parting by aqua regia, the filver is indeed precipitated into 
-a luna cornea, and thus fobaratfd^ but this feparation is not perfeCfc, as a ftpaU 
quanrity of luna cornea wfo always remain difiplyed by the acids, if this folution 
.even could be only,efiefoeq %'foe fopersibundanf water of thefe acids. Ac¬ 
cordingly thefilveris not lb accurately feparated from the gold by aqua regia, 
;S» fords.'> I’We £ball afterwards fee, at the 

.that by .this operation, foyer may be 
: $eji*C©^ty bf quartation, although thefe metals 
(hould not be in a proper proportion for the parting by aqua fords, 

■ ■’». Ttt 2 The 
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The gold afcer the parting by aqua fords is much more eaiily collected when’ 
it remains in fmall maftes, than when it is reduced to a powder. 

When the rnafs has been regularly quarted, that is, when it contains three 
parts of /liver and one part of gold, we muft employ, particularly for the firft 
fokrrion, an aquafortis ib weakened that heat is required to aflift the folution 
of the hlver; by which means tiie Solution is made gently j and the gold which* 
i\-mai n s preferves the form of the fmall rnafies before the folution. If the 
aqua fortis employed were ftronger 1 , the parts of the gold would be disunited 
and reduced to the form of a powder, from the activity with which the folution- 
would be made. 

We may indeed part by aqua fortis a mafs containing two parts of filver 
to one part of gold but then the aqua fortis muft be ftronger j and if the fo- 
huion be not too much haftened, the gold will moreeaftly remain; in mafles after 
the operatio'n. In both cafes, the gold will be found to be tarni/hed and 
blackened, probably from the phlogilton of the nitrous acid. Its parts have 
no adhefton together, becaufe the filver difiolved from it has left many mterftices; 
and the cornets or grains of this gold will be eafily broken, unlefs they be handled 
very carefully. To give them more frlidity, they are generally put into a teft 
under a muffle and made red-hot, during which operation they contrail con- 
fiderab’.v, and their parts are approximated. Thefe pieces of gold are then- 
found to be rendered much more lbhd, fo that they may be handled without 
being broken. By this operation alfo the gold relumes its color and luftre j 
and as it generally has the figure of cornets, it is called gold in cornets % or grain 
gold. Eifayers avoid melting it, as they chufe to preferve this form* which /hews 
that it has been parted. 

The gold and filver thus operated upon ought to have been previoufly refined 
by lead, and freed from all allay 'of other metallic matters, lo that the gold 
which remains lhould be as pure as is pofflble. However, as this is the only 
metal which refills the a&ion of aqua fortis, it might be purified by parting from 
all other metallic fubftanees *, but this is not generally done for feveral reafons. 
Firft, becaufe the refining by lead is more expeditious and convenient for the 
reparation of the gold from the imperfect metals; and fecondly, becaufe the filver, 
when afterwards Separated from the aquafortis, is pure*, laftly, becaule moll 
imperfect metals do not remain completely and entirely diffolved in nitrous 
acid, from the portion of phlogifton which this acid deprives them of, the 
gold would be found after the parting mixed with the part of thefe metah which 
is precipitated. • . 

The gold remaining after the parting ought td be well w/dhed; to* cleanfe 
it from any of the folution of filver which might adhere to it i and fbr this 
purpofe diililled water ought to he ufed, or at feaft water the purity of which 
has been ascertained by its not forming a precipitate with afoiution of filver, 
becaufe ftich a precipitate would alter the purity of the gold. 

The filver diffolved in the aqua fortis may be feparated either by diftillation, 
in which cafe all the aqua fortis is recovered very pure, ahii fit for another 
parting -, or it may be precipitated by feme af^ 

Unity than this metal with nitrous acid. Cupper is generally employed for tbis 
purpofe at the mint. 

The 
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The folution of filver is $ut into copper veflels. The aqua fortis diflblves 
the copper, and the filver precipitates. When the filver is all precipitated, the 
new folution is decanted, which is then a folution of copper. The precipitate 
m to be well waflted, and may be melted into an ingot. It is called parted 
filler. When this filver has been obtained from a mafs which had been re¬ 
fined by lead* and when it has been well w a Hied from the lblution of copper, it 
is very pure. 

Mr. Cramer obl'eyvcs juftly in his Treadle on Efiaying, that however accurately 
the operation of parting has been performed, a linail portion of filver always 
remains united with the gold, if the purring’ has been made by aqua fortis •/ 
©r a finall portion of the gold remains united with the filver, if the parting 
has been made by aqua regia; and he elti mates* this /mall allay to be from a 
two hundredth to a hundredth and fiftieth parr, which quantity may be con- 
fidered as nothing for ordinary purpofe.% but may become ferifiblc in accurate 
chemical experiments. '(z) 


(z)\ The m.'fs of gold and fib er Jo be 
quartet,, ought prcviouily to he granulated^ 
which may Yc done by melting it in a crucible, 
and pouring it into a large vefftl full of cold 
water, while at the fame time a rapid cir¬ 
cular motion is given to the water by quick¬ 
ly ftirring it round with a flick or broom. 

The veifels* generally u fed for this opera¬ 
tion, called parting-glajptt have the. form of 
truncated cones, the bottom being common¬ 
ly about feven inches wide, the aperture 
about one or two inches wide, and the height 
about twelve inches. Thefe glafs veiFels 
ought to have been well annealed, and eh o fen 
free from flaws; is one of the chief inconvc- 
niencies attending the operation is, that the 
glafies are apt tocrack, by expofure to cold, and 
even when touched by the hand. Some opera¬ 
tors fecure their glaltes by a coating. For this 
purpofe they fpread a mixture of quicklime 
flaked with beer and whites of eggs upon linen 
cloth, which they wrap roundthe lower part of 
die veil'd, leaving the upper part uncovered, 
that they may fee the progrefs of the operas 
tion j and oyer this cloth they apply acompofi- 
tioh of day and hair. Schl utter adyifes to put 
rhepai ting-glaffVs in copper vc^tfs coAfaining 
fome waster, and fubported by trevets, with 
fire under , them. When the heat commu¬ 
nicated by the*water it too gi^pt* It may be 
dimindhed by addipg t cold- ,W»tfer, • which 
fip'.dpneJ.yerW;,csrcftdly. 'iadidying 

‘ , 'agidh , fi^hb, ; f*des. ; ofthe/pani to pseteptf too 
fudden^f'^pld th'-’thb-paitiog- 
glafs. Tim intention 'of this contrivance is, 
that the contents of theglafles, if thefe fliould 
break, may be received by the copper vtil'd. 


Into a gWHifrccn inches high, and ten or 
twelve inches wide at lotto n, placed in u 
coppcf-pan twelve inches wide at bottom, 
fifteen inches wide at top, and ten inches 
high, he ufinlly put about eighty ounces of. 
metal, with twice as-much aqua fortis. 

The aqua forth ought to be I'o llrong a* to 
be capahic oY acting fenftblc on filver when 
cold, but not foftrong as toad v.olciu!;. 
If the aqua fortis be very ilrcwg, however 
pure, and if the veflcls be well clo>t'*!, a finall 
quantity of the gold will be diiiolveJ along 
with the filver, which is to be guarded 
again it.' 

Little he.tt ought to be applied at the be¬ 
ginning, the liquor being apt to (well and 
fife over,the veiled; but when the aud is 
nearly faturated, the heat may be lately cn - 
created. 

Wheh the folution ceafes, which mav be 
known by the drfeontinuance of the effer- 
vefcence, oremiffion of air-bubbles, the Ji * 
gjpar is to be j^pured off.,. If any grams ap¬ 
pear entire, more aqua fortis mull he added, 
that all the filver may be diflhlvcd. If the 
operation has hlcn performed flowly, the re¬ 
maining gold will have Ylill the form of dif- 
tin£l mafles, which are to receive folidity 
and color by lire, in the manner directed by 
the, author of the Di&ionary* If the ope¬ 
ration has been performed haftily, the .gold 
will have* the appearance of a black mud or 
powder, which after five or fix. wafhlngs with 
pure water mull be melted. 

The fiver is ufually recovered by precipitat¬ 
ing it from the aqua fortis by means of cop 
pcr-vcftels into which the liquor is poured. 
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r>XXV. PARTING (CONC ENT R A T E D). Con- 
.cent rated parting alio railed parting by cement ation y becaufc it is actually per- 
foiined by cementation. This parting or purification of gOid 15 ufed when the 
quantity of it is ;o great in proportion to the filver, that it cannot be feparated 
by aqua fortis. '1 lus operation is done in.the following manner. 

A cement is fir ft prepared compofed of four parts of bricks powdered and 
fitted, of one part of green vitrioi .calcined till it becomes fed, and of one part 
. of common fait. The whole is very accurately mixed together, and a firm 
pafte is made of it by moiftening it with a little water or urine. This cement 
is called cement royal % becaufe it is employed to purify gold, which isconfidered 
by chemifts as the king of metals. 

1 he gold to be cemented is to be reduced to plates, as thin as fmall pieces 
of money. At the bottom of the crucible .or cementing-pot, a ftratum of 
cement, of the thick net's of a finger, is to be put, which is to be covered with 
plates of gold v upon thefe another ftratum of cement is to be laid ; and then 
more plates of gold, till the crucible or pot is filled with thefe alternate ftrara 
of cement and of gold. The whole is then to be covered with a lid, which is 
to be luted with a mixture of clay and fand. This pot is to be placed in a 
furnace, or oven, and heated by degrees till it *is moderately red, which heat 
is to be continued during 24 hours. The heat muft not be fo great as to melt 
the gold. The pot or crucible is then left to cool, and the gold is to be care¬ 
fully feparated from the cement, and boiled at different times in a large quantity 
of pure water. This gold is to be effayed upon a touchftone or otherwife; 
and if.it be found not Efficiently purified, it is -to be cemented a fecond time 
in the fame manner. 

The vitriolic acid of the bricks and of the calcined vitriol dilen gages the 
acid of the common lak during this cementation: and this latter acid difi. 
folves the filver allayed with the gold, and feparates it by that means. 

This experiment proves, that although marine acid, while it is liquid, cannot 
attack filver, it is neverthelefs a powerful folvent of that metal. But for this 
purpofe it muft be applied to the filver in the ftate of vapors, extremely concen¬ 
trated, and afiUted with a conftderable heat. All thefe circumftances are united 
in the concentrated parting, a 

This experiment proves alfo, that notwithftanding all thefe circumftances, 
which favour the a&ion of the marine acid, it is incapable of difiolving gold. 

Laftly, the marine .acid in this ftate more effe&ually diflblves the/fiver than 

:the nitrous add does in the parting by aquafortis, fince.rhis operation fucceeds 

. , - ■ :■ ■ 1 _. i ■; '■ <" ■ ■ 

.or of plates of copper which are thrown Th&precipitated fifivef m«ft be well wafli- 
along with the liquor into glaCj-vdTels. A ed in hoiling *water, and fufed with feme 
conGderable heat is required to a&cetertie nitre, die, ale of whichisipfcorifyanycu- 
rthis precipitation. Dr. Lcwk fays, he has preous particles, which may adhere to the 
obferved «h*t Wheli the aqua fortis was per- .filver. 

feaiy faturated with filver, no precipitation fbihtn^ 

was oecafioned , by plates pr Capper,,till a abide 

drop or two of aqua fortis was a&fed to Vjfc- 

the liquor, and then theprecipitatiOA began fUTftK, ' ^ r * v'"'" * l V 

.and continued as ufual. ‘ ’ 

well 



FAR 5n: 

well when the filvtt is in & final! a proportion as that it would be prote&ed 
from the action of the nitrous acid in the ordinary parting. 

Mead of foa fait, nitre may be sited with equal fucceis-, becaufe the nitrous 
acid is then put in a ftatc to attack the filver, notwithstanding the quantity, of; 
gold which covers it. 

Several chemifts and artifts ufe both nitre and common fait in the cement 
royal', which ftaews that die acids of aqua regia, applied in this manner at the lame 
time to gold and to liJver, attack the latter metal preferably to the former, (a) 

The gold muft be very carefully wa(hed after the operation to cleanfe ir 
from particles of diffoJved filver, which orherafife would ftick to it. 

The filver may be fenarated from the cement by fufton with a fufficientp 
quantity of lead anti litharge? and by cupelling the lead which retains the 
liiver. (b) 

DXXV1II PARTING' (DRY). Dry parting, or parting by 
fufion, is performed by fulphur, which has the property of uniting cafily with 
filver, while it does not attack gold. 

This method of feparating thefe two metals would-be the cheapeft, the moil' 
expeditious and-convenient of any, if the fulphur co'uld diffolve the filver, and 1 
feparate it from the gold as well and as cafily as nitrous acid does ; but, on the 
contrary, we are obliged to employ particular treatment, and a kind of con* 
centration, to begin the onion of the fulphur with the filver allayed with gold. 
Then repeated and troublefome fufions muft be made, in each of which we are 
obliged to add different intermediate fubftaaces, and particularly the metals 
which have the ftrongeft affinity with fulphur, to afilft the precipitation, which 
in that cafe does not give a regulus of pure gold, but a gold Hill allayed with 
much filver, and even with a part of the precipitating metals j fo that, to coni- 
pleat the operation, cupellatioruis necefiary, and allb parting by aqua fortis. 

From what we have faid concerning this operation we may perceive, that it 
ought not to be made but when the. quantity of filver with which the gold is 
allayed is fo great, that the quantity of gold which might be obtained by the 
ordinary parting is not fufficient to pay the expences; and that it is only proper, 
for concentrating a larger quantity of gold in a fmaller quantity of filver. As 
this dry parting is troublefome, and even expenfive, it ought not to be under¬ 
taken but on a confidmble quantity of filver allayed vmh gold. Accordingly, 
Cramer, Schlatter, Schindler, and all good chemiits and artifts who have given 
procefies for the dry parting* recommend its ule only in the above-mentioned 
cafes. We wilh that this operation could be improved: it,would be much 
more advantageous, if it could be done by two or three fufions j| and if by 

(a) By thi» aethod Ipme of the gold’ again mefied, beat into, plthes^'and' cemented 
would probably be diflolved along with the as before. The operation is troublcfornf, 
filver. As no advantages are laid to attend and is now little ufed, excepting* as Dr. 
it* to, give it'preference to cementation with Lewis fays, for extra&ipg filver or bafe. 
nitre or with fea r falt fingly. Dr." Leym metals from the Airfare of gold', and thug 
does judiaioufly, I think, difapprove of it. giving to an alloyed metal the color and 

(4) Gold is never purified by one opc- appearance of pure gold, 
ration of. fids kind. It tnuft tfaerefore be 


ihe-fe- 
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tttefe an exaft reparation could be obtained of a fmall 
"With a large quantity qf filter* (*). ; > 

* 'Under the article PuitiricATiQN of Goto §y ■A&t.i 
this purification is a truedry parting, and tte IhaUther 
pafies in that operation. 


(c) As this operation for 
•final! quantity of gold from a l 


we fhall fee that 


It is for this ufe that a 


•final 1 quantity of gold from a largequantity vjnuft of :#*e .fl^ula*#-;• ntetat'-Tvas,xeierv€a. 
,©f ftiver ia t notwitbftanding it s Jntatop*. btm&U.fa* 

lienees, approved %y; Schlutfor, Scfatigb^ Mrfe^ fufion. and kept meM for near an 
and other authors, and ©ra&ifed in Hartz, hour in a clolccovered crucible* out third 
>we Ihaif add to the article fii the pl&ionary in ;# irid as 

concerning it, what Dr. Lewis, in His ex- fottn is melted^ the whole is well 

cellent Htftory of Gold, has faid upon the flirt#, that the frefli filver may .be dtftri- 
.Itibjedl. •'• buted forengh th« foijf#, t»collie<t thegoid 

The moil advantageous method of fepa- from .&• l ;j£g$ *> perfumed with a 

ratine a fmall portion of Cold from 5 a fee wood# rtidi anironone wqttMM«*«>d# 


metal was referved. 

^il# for^ar an 
crucible, one third 


one of filver appears to bb by means of £«*• by the pfphuri fo as to deprive the mixed 
phur; which unites with''fetf footMes' *be arid lilcewife 

litter without affecting the jgd# i hut as ful- tender -'fobfobfi^ueht |mtfficad<fo of the 
phurat# filver does notflow ddmehoueh to fitter more^roublefcimei The fufion being 
fuller the fmall particles of gold diffufed continued an hour longer, another third of 
through it to reunite and fefe f at>he/fe~ the and an 

tom, fume addition tt necelTary for^qtt#fmg hour after this thi iema|nd<sr j after wflich 
and carrying them down. 1 'T,'* ’■■■, •’Uift ':.fi*fi0K. Js Tuafoer "'##1ftu#, for Tome 
In order to the conifoixtufo with ;th?’ fuf- tifol'i -the 'rJ&ttt^bei»g .foafl every 


phur, fifty or fixty pounds 0 
metal, dr as much as a 14‘r^e 
receive, are melt# gt ■'©&&eyi 
into grains by lading 
with a fmall crucible made 
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pearance, as if it were covered with duft or with a very thin fkin, from which 
appcv.i :inee the name of pellicle has been given. 

As all a yftallizable falts may be cryllallized by evaporation alone, in the 
folution therefore of any of thefe falts a pellicle may be formed; and alfo, as 
all folutions of falts# evaporated till a pellicle is formed, furnifti cryftals 'by ex- 
poling the liquor to cold, chemifts have eftablilhed a general rule for cry ft alii - 
zarion, to evaporate folutions of falts till a pellicle is formed, and then to leave 
them to cryftallizc by expofure to cold. 

This rule o applicable to many falts, but is not general; for fome falts, as 
common fair, do not cryftallizc by expofure to cold, although the folution of 
them has been previously evaporated till a pellicle has been formed * while 
other falts, as niue and Glauber’s Calc, may be cryftallized in great quantities, 
although their folutions have not been evaporated fo much as that a. pellicle has 
been formed. Hence, to cryftallize fodi halts as common fait* the evaporation 
mult be continued after the pellicle has been formed; dnd to obtain fine cryftals . 
of n'tre, Glauber’s fait, and others which cryftallize in a fimilar manner, tfcfc 
evaporation muft not be continued till a pellicle is formed, but their folutions 
mull be left to cool (lowly before it has been fo much evaporated. See Crys¬ 
tallization of Salts " 

DXXXI. PEN NY - WEIGHTS. Penny-weights are ficti¬ 
tious parts into which we fuppofe any mafs of Giver to be divided, to lpecify 
its degree of purity. ■*', , ' ‘ 

Any mafs of fiiver, the purity of which is to be examined, is fuppofed to 
con flit of twelve equal parts called penny-weights j and if the fiiver be per¬ 
fectly fine, and contain no allay, then the twelve parts of the mafs are all of 
pure fiiver, and this fiiver is faid to be Jhep of twetye pen#}-weights. If the 
mals of fiiver contain a twelfth part of allayf it wili then contain Only eleven 
pa r ts of pure fiiver, and it will be called filler pf eleven penny-weights, &c. 

To expofe more preciiely the value of fiiver, each pennyweight is fubdivided 
into twenty four grains. (id ) ' -" :,v >* 

- DXXXII. PEPPE R. (e) ,; " 4 : ■ /» g . . 

[d) A penny-weight is alio a real weight . The refinous extrsdl obtained by applying 
ofed in the weighing of nftetals. k isoqttal xe&ified fpititat firft, amounted to only One 
to twent*-four real grains, and is the dram; and ft* grains from an ounce ; an 
twentieth cat t of an ounce troy. 

(c) PKpefcR.. Neuman fays, that Plmvts y eodtoii in water, yielded of piireirefin no 
or Jamaica Pepper, appears iron* aobemtaft 4*‘ 

examination to contain, !#• An fo 

earth, exceeding in quantity all ^eber.'ittrfeee .• ■■ - 

principles taken together,, and Mioii^tg,to y- the •'^jf,ihe .fe¬ 
lt vc drama and a feruj^le ■ 'Id' 'an:dtH!lcjp.' • ^ " 

Gummy, at muciUg^iwf tharte;^' qiSMf^w - etit- 

the ingredient next in attamtityf'-" 'Aft iWN|r* 

treated' with water at ferft jttidmK **<M 

■ and two grains of •gum^vxwi^.f'? , j^A;iMii- pities- 
■other ounce, freed by K&ificdfpkit frpm#tl, that, 
that the difi&y^/yidW$d " th^' 

foil with waur five ferupfes «sf a^ucltf^gde,' • ftiitd Cipill >gli%t!bw | 

$, A lehnous^ubftance inimailer quantity,' &&ht*^$ito0fc4n 
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DXXXIII. PERU V I'A'N * BA R K. (f) 

DXXXIV. P E T R O L E U M. See Bitumen. 

DXXXV. P E T U N T S E. (g) 

DXXXV. PHI- EG M. Clicmifts have given the name Phlegm to 
the moft watery part obtained from bodies Iby diftillation or otherwife. 

Phlegm is frequently ! Water' luperabtindfintly, and not combined In 

the bodies ;frbm Which it is obtained. Such are the phlegms obtained by dii- 


water: to which may be added, that the oil 
of pimento, like that of eloves^efides chiefly 
in the fhelj or cortical part, the internal 
fubftanec.yielding little ornone. , a.?That 
the heat and pungency are Iddgcd in, the 
refin. In this refpeft alfo pimento agrees 
with cloves * but as pimento in fubftance is fpirit extracted ten drams and two fcrunlcs 
far lefs hot hnd .fiery than cloves, iti refin is of refinous matter ; and tha t water cxtra&cd 
alfo more, mild. 3. That the gumniy parts from the refiduuto five drams of gummy 


nature of its chemical principles ; and is, in 
effedlj the fame,kind of fruit gathered be¬ 
fore it is grown tally ripe, and freed from 
the outer Ikin. Neuman* 

(f) rjBnuv,iAN Bark. Neuman fays, 
that from a pound of Peruvian bark rectified 


have very little activity. 

Refined fpirit of wine elevates nothing, 
from this fptce in diftillation, the oil of pi¬ 
mento being too ponderous to rife with fo 


a 


light a fluid. The ordyWayof making 
fpirit from it is to d UToive fame of the Oifin 
pure fpirit of wine. An agreeable fpirituous 
water may be made with proof fpftjt, the 

Watrt'V nhltf'fWh in that tin a 


five 

matter,' He fays alfo, that by applying 
water firft,' and afterwards fpirit, to the 
:j|tfiduum, feveh drams and a fcruple of 
gummy matter, and fix drams of refinous 
matter were extracted. To this Dr. Lewis 
adds the foMoWihg note. See his edition of 
Netitaan'i ffiorh, 

>* Different ftnts of Peruvian bark differ 
watery phlegm b thaijtliquor carrying up a confiderably in their yield of extract. Thofe 
part of the oil. * V f which l examined afforded a much larger 

The black pepper of the Eaft Indies con* quantity of refinous extraA than Neuman 
tains an eflential oU which has a ftronig and tfhtained ftom hlsi 

durable fmell, and a tafte the miidtSft of all *SIt obfervahle of this drug, fays he, 
eflential oils, Thia : oil ts partly elevated in '*■that :it« i aftringency refides wholly in the 
diftillation byreBifietl fpirit of wine $ which refin, 1 which does not appear to be in any 
thereby acquires the flavor, but none of the degree foluble in watery liquors, but its 
pungency, of the. pepper. The fpirituous bitternefs in a gummy-refinous fubftance, 
extract Is exceffively fiery. The watery ex- or iuch a one as is iolublc both in water or 
trail is, alfo very hot aftd biting. Neither in ; fpirit, Both principles may be extracted 
. this■ftofcliy, ip water,'the refin melting out 

'' extrad! at) |a^ppnd'«,. •' by'the i heavand_ : if«fidering the liquor turbid. 

■ Sixteen otmees of blacfi pepper yielded The decodHbn in this Abate talle# aftringent 
with water ten-ouheek pf gummy exera^l, as well as bittserybut an ftanding It depoiites 
and afterwards with re&ified fpirit three,, the refill and becomes clear, and then proves 
■ draois-^f x refin; another pound, treated firft:- limply,'bitter. Repeated cneHon and large 
with fpirit, gave two ounces aihd |two ; drams quaiifeides of water are nieccflary for-extradl- 
.oLfeffiipuA :ipg all the, yirtnea^of the barb?; the-refm 

'V V—-L.W . ‘ .L... «. .ri .1 - !»f.. _ <wa_,.. n* 

^ L ' '* J ' pung«fie^ re<ftjfied ■ ‘wiihbut'the leaft turbid nefs of aftringency.’ 

■ • 1 This is the >Chinefe 

name.|ji*'en*''to 4 fione which is orie of the 
Ingredient-of oriental porcelain. It is faid 
J&eiie]* *>,’ ' to be white, fufihie by-fire* to give phof- 

and < phoric, light when rubbed, and to have the 
.jcjfiiwdh'ieft de- Other ■properties of -the ftones called fluors. 
the Set Pq&cilaxv,- 
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tillation with the heat of a water-bath, from all rhofc vegetable and animal 
matters which contain no principle io volatile as to rife with a lefs heat than 
that of boiling water, Thefe phlegms, which are produced merely by drying, 
;mc nothing but water aimvfl pure, that is, the water of vegetation: but a 
phlegm tonlifting of water which had been combined in any body, as, for 
in; tana*, the phlegm obtained in the distillation of oils, is far from being a pme 
waier. It is ibll mixed'and even*united with a fenfible quantity of the pnn- 
c ;':lcs of the body, and requires further operations, and chiefly the afliftante of 
inierriK diate fubliantcs, to feparatc it perfe&iy. 

Neither is that phlegm pure water, which, though it is fuperabundanr, yet 
adheres to certain fubfiantes, tfpecially to thofe that are volatile. Such are 
liquid volatile alkalis, and moil alkalis. Ry diftiUation we may feparate a con¬ 
querable quantity of their phlegm or fuperabundant water, which operation is 
called depbkgmalion : but this phlegm contains always a certain quantity of the 
inline matters with which it was originally mixed. 

Hence we may fee that the word Phlegm fignifies jtij general .the mod watery 
part It pirated from leveral bodies, but that it is rarely pure water; and that 
phlegms differ from each other, according to the nature of the iubiiances from 
which they are obtained. 

DXXXV1. PHLQG 1ST O N. By phlegiftm cbemifb mean the 
moft pure and Ample inflammable principle, -/ 

Amongft the various natural bodies, fbme have been obferved to be capable, 
by expofure to fire with the concurrence of air; of being kindled, of producing 
flame, of augmenting the fire, and of maintaining add fupporting it; whale other 
bodies, by expofure to fire, do indeed become hot, red, and luminous ; but 
are incapable of producing flame, or of maintaining fife. Thefe latter fub- 
ftances do not burn, but only are penetrated by a foreign fire, and ceafe to be 
hot and luminous, when this extraneous fire is removed from them. 

Thde bodies are dittinguifhed from each other by calling the farmer cowbuf- 
tibk bodies^ and the latter inccmbujlible. Chemifts have always made a great 
diftin&ion betwixt thefe two kinds of bodies, and have perceived that the 
inflammability of the former was caufed by a principle which did npt cxift in 
the latterbut as tins inflammable principle cannot be fepstrared from the Other 
principles of bodies, nor be obtained pure; and, consequently, as it is impof- 
fible to difeover all the properties which are peculiar, to it, apd which, djftinguifli 
it from all other fubftances, the ancient chemifis had Y«y confuted notions of 
this inflammable principle; and even now, riotW»thftanding all the fagacity of 
the greateft modern chemifts, this is; of all the principles of bodies, the leaft 
accurately known. ' •• v ’Jy 

The great error of ancient chemifts was, in not fu^cjenily diffingplfijing tl?js 
principle from' other. more m&k.of iu 

but of which it is q^.a.conptpRhtl’^tf; 'With 

oil and with fulphur, the naqves, of s which fubftsnces were indjterimmately given: 
to it, although neither oil nor fidphur be the the modems, but 

ace only fubftances into the compofitfan of Wfciell * great rijtwptky, of this 
principle enters. .< ff,..:i. ‘ 

iOr> the other hand, as oil, fulphur, and otbq* ihfla tnm?ble matters,, difier lb. 
much from each other that they cannot be con&tered: as. the fame thing^pro- 
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baHy the ancients,‘who fometimes gave it one and foinetimesi another-of the 
names of thefc inflammable compounds, miftook its unity and identity*, that 
is, they did not know that one only inflammable principle exills, always the 
fame, always fimilar to i tie If, either in oils, or in iulphur, or in coals, in a 
word, in any combustible whatever. We owe the knowledge of thefc impor¬ 
tant truths to, modern diem ids, .and particularly to the illuftrious Stahl, who 
has created in fame meaiure a new chemiftry, and entirely changed the ap¬ 
pearance of this Science. All that we*fhaHTay concerning phlog'fton or fire as 
a principle of bodies (hall be the grounds of the doctrine of that cht-mifl con¬ 
cerning tins important matter.* To that we’ Ihatl ©lily add ionic abler vations 
refulting from an attentive examination of the phenomena, 

Phlogiilon ought to be considered as elementary fire combined, and rendered 
orte Of. the principles of combuftible bodies. 

The principal phenomenal exhibited, by cornbufiible bodies are to kindle*, to 
excite heat and light, to produce the fame effects upon other bodies as are pro¬ 
duced by the fylarrays united in a focus, or by the fried ion of hard bodies. All 
thefc bodies may be ihflamed or put into an igneous ftate by the much of pure 
fire rendered adrive, or, which is the fame thing/ by the contact of any body 
actually in the ftate of ignition/ “ 

The eombuftion of bodies occafions a clfecorbpofition and reparation of their 
component principles 5 and the phenomena of comb uft ion fubfill more or Jets 
fcnftbly, till the fire which entered into their compofinon as a principle be en¬ 
tirely difcngaged, exhausted, pr diiiipated. What remains afterwards of the 
burnt body belongs to the cfafs of incornbuftibles. Thei’e phenomena leave no 
doubt that elementary fine enters as a principle into the compofitton of thefc 
bodies. Ste Combustion. * 

Boerhaave thinks thatcotnbuftiblebodies are not changed into elementary fire 
during their com bullion j becaufc, fay* lie, if it . were lb, the element of fire 
■would be infinitely cncreafcd: but we may reply, that this event would not 
happen if this find, thus difengaged frOm bodies, be capable df .entering into 
new combinations, and’ of foaming** new inflammable' bodies *, but, from the 
fame reafon that it entered into the compofition of the firflr combuftible bodies, 
it may alfo enter into new fimilar combinations. Thus, fire continually circu¬ 
lates, like the other : elements* which are lometimes, pure, free, diiengaged 
from all bodies, and capable of exhibiting all their properties, and fometimes 
are combined, united with other bodies, and forming compounds in which their 
properties are more or lefs di%ui fed»and modified by thole of the other principles 
with which they are united*,; and thus thefc elements pals alternately in the 
continued• operations of nature from one of thefc ftates to the other. 

We cannot ; indeed eafiffy edneeive how pure elementanr fire, whole parts 
appear always agitated by a vtplait motion, and deprived or all cbhefion, or of 
•ftp- fc: 'manner' to- the parts of .other bodies '(fee 

Jfai 4 $vmould''0oif«V >, d& a> i» fo ccmftaM and ibiid a manner i that is, 

•tM fltooi$fo‘ftrdngiy unite and adhere to 

eadt% V^of<■ any. fcfltd ."body, that- it Ihould become • 
dejptisired;# ? fluidity, an^^of all the,activity which is etifential 

to it, We neverthekdt fee, from all mb ckfemical phenomena, that the nature 
and quantity of co&jttcfc' of the integrant and confticuent parts of bodies are 

capable 
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capable or producing the moll iurprizing unions and combinations. Fads alfo 
dcmonUrarr, that this union of the parts of fire with other bodies really exiftsi 
foi otherwih* we cannot conceive the phenomena of combuftible bodies. 

1 he phlogifton, then, or inflammable principle of modern chemifts, can be 
nothing elfe than the puteft and litnpleft fire, confidered in its ftate of combi¬ 
n’t to i, tnd not in rhat of aggregation : but we do not yet know whether pure 
lire be tufceptihlc of combining without any intermediate fubftance with all the 
bodies with which we find u united ; or whether it cannot enter into thefe com¬ 
binations, but by the affilbnic of an union previously contradled with fame 
jubilance more dilpoicd than others to combine with it, by means of which it 
is then rendered capable of entering into all the compounds itv which we find 
it. If this be the c Jc, phiogiilon is not pure elementary fire, but this element 
pievioully combined with another, and is only a fecondary principle. Reafons 
may be given for and againfi. thefe opinions, which we (hall mention. 

1 *ril, we lli.ill obfirve, that chemifts have not been able to feparatc and 
procure alone wbai they call the inflammable principle of bodies , although they 
can eafily enough procure the other lecondary principles. They have only 
been able to difenp *ye it from bodies by combuftion, and then it ncccflarily 
iciumes the ftate of pure and adlive fire, which is well known to be incoercible ; 
oi die it is taken from one body by means of another applied to it, with which 
it unites as loon as it quits the former. In this fecond cale, it is indeed feparated 
trom a body without combuftion, and without reducing it to a&ual fire-, but it 
i> n -t obtained alone and pure, fince it only quits one combination to enter at 
the fame time into another. 

Tins d fficulty, hitherto not furmounted, of obtaining the inflammable prin¬ 
ciple of bodies in any other ftate than that of free and adlive fire, appears to us 
one of the ftrongeft reafons for believing that phlogifton is nothing elfe than 
pure fite, but deprived of its a&ivity day the union it contrasts with any fub¬ 
ftance. If this be the cale, phlagiftonhas no other properties than thofe of pure 
fire*, o', to fpeak more accurately, it has no other, as phlogifton, than thofe 
which arife from the union of pure fire Vith the feveral fubftances with which 
it is united. Thefe properties are then peculiar to each of thefe combinations, 
and different according to the nature of the fubftances combined with fire. 

However that may be, the power which chemifts have of transferring the 
inflammible principle from one combination to another, with combuftion and 
diilipation, has furmlhed rhem with the means of making moft important obfer- 
vution- on the tffKfts which ir produces in many chemical operations, and of 
rcmai k mg the properties which it communicates to the feveral fubftances with 
which it unites. They have compared the properties of a body furnifhed with 
its inflammable principle, with thofe of this fame body when deprived of this 
principle. They have examined the new properties of fubftances with which 
they have been able to combine phlogifton. By obfcrving this,principle in it* 
progreis from one combination to another, and by thus tracing it, Beecher, who 
called it tnfiammabU earthy and Stahl, who called it the pfincipl f eft inflamma¬ 
bility or phlogifton ,, have been able,to g?ve us much fight concerning the nature 
of this fubftance, which a&s fo powerfully in almoft ail the operations of 
chemiftry *. ^ 

T»e 
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The obfervations of theft: chemifts, and of feme others fince their time, 
have taught us feveral general properties of phlogifton, which we fhall firft. 
relate briefly, without endeavouring to explain them, that they all may be feen 
at once collected, and from one point or view. Beftdes, thefe truths will be 
fufficiently illuftrated and proved by the particular relation of the phenomena 
exhibited by phlogifton in the feveral experiments of chemiftry, which we (hall 
have occafion to dcfcribrfT 

Whep phlogifton is united with an uninflammable fubftance, a new com¬ 
pound refults, which is neither hot nor luminous *, but which becomes, by that 
union, inflammable, and capable of producing heat and light more or lefs 
eafily according to the quantity of phlogifton united with this new compound, 
and according to the manner in which it is combined. 

The principle of fire, by uniting with bodies naturally folid, does not render 
them fluid, but diminifhes their hardhefs, and renders them more fufible. 

Alfb the compound formed by the union of the inflammable principle w ith a 
fixed body is rendered lefs fixed than it was before that union. 

It encreafes the abfolute gravity, and frequently the fpecific gravity of bodies 
into which it enters; and in fome cafes it renders them bpake. 

Subftanecs which have neither fmell nor color, acquire generally one or the 
other, and frequently both* by their union with the inflammable principle ; and 
hence chemifts have beeh inclined to conflder it as the principle of colors and 
fmells. Some bodies indeed, which contain phlogifton, have neither any fenfible 
color or fmell. But, firft, we can prove, that thefe bodies contain but a very 
fmall quantity of phlogifton } and, fecondly, we know no body which contains 
a large quantity of this principle, which has not more or lefs of color and 
of fmell. 

Although the compounds in which phlogifton enters are often very different 
from each other, yet this principle is not or various kinds, but is always iden¬ 
tically the fame, and fimilar to itfelf, of whatever nature the bodies may be to 
which it is united. 

Phlogifton is not equally difpofed to unite with all fubftances. It combines 
very difficultly With fluid, volatile, and light matters, fuch as air and water: 
perhaps even it never unites with thefe bur by means of fome intermediate lub- 
ftarice j <m the contrary, it may be eafily combined with folid, fixed, and heavy 
fubftances, as earths. ' *, • 

Phlogifton frequently ferves as an intermediate fubftance to unite together 
bodies incapable of uniting^ or very difficultly without it. 

We know of no direffc combination of phlogifton with either air or water, 
that is, we know ho body cotnpofed fokly of phlogifton and air, or of phlo- 
giftort and water. But this: principle is capable of combining with compounds 
of which water » a principle: fuch arc oily and faline fubftances, and particu¬ 
larly Wtrfelic add ahd niemur: acids. 1 

1 .Thfc -vitriolic acid Cannot unite intimately with phlogifton unlefs it be dry, 
thaf % uhkfe it be dtptived of all water fuperabundant to its faline eflehCe, 

no water but that which is a principle' or 
conftitpeflt part'of it'From ’this *union an inflammable compound is formed 
called fitifbur* Vitriolic acid in this ftate quits all bodies to unite with phlo- 
fitfton, with which it forms fulphur ; arid the fulphur is always exaCUy alike, 

"•’V" from 
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from whatever body the phlogifton has been transferred. 7 hus* whether an oiJ t 
reiin, fat, coal, or metal, be treated with vitriolic acid, the lame fujphur is 
formed •, and jfince with the fame acid all inflammable bodies produce the fame 
compound, therefore the phlogifton of thefe bodies, however different they 
may be from each other, is neceflarily the fame, and confequently this principle 
is Angle and identical. t 

The inflammability of fulphur is caufed by the phlogifton it contains ; but 
its flame is not very luminous and ardent j becatife it contains more vitriolic 
acid, which is incombuftible, than phlogifton. 

Sulphur is decornpofed by the burning of its phlogifton, which becomes dif- 
engaged fire, and difllpates. The vitriolic acid alfo becomes di{'engaged, pure, 
and capable of combining with the phlogifton of another body to torm fulphur 
again, entirely fimilar to the former. 

The vitriolic acid of fulphur is united to phlogifton only, fince this acid con¬ 
tains no fuperabundant water, and alio as it is demonilrated that the com- 
buftible bodies treated with this acid to form fujphur give it nothing but pure 
phlogifton. We may therefore difeover lever’al of the properties of this 
principle by comparing lulphur with pure vitriolic arid. The vitriolic acid, 
which has neither fmeli nor color when it is pure, forms with phlogifton a com¬ 
pound poflefling both thefe qualities, which are even capable of being rendered 
much more fenfible in fome circumftances *, as for example, in the combination 
of liver of fulphur. In the feofhd place, although we cannot certainly know 
if fulphur be more or lefs volatile than pure vitriolic acid, becaufe we cannot 
ever obtain this acid dilengaged, without containing at the fame time much 
fuperabundant water, even when it is in a concrete and glacial form j we have 
reafon, neverthelefs, to believe, that fulphur is more volatile than pure vitriolic 
acid, and that this greater volatility it receives from the phlogifton. This, at 
leaft, is evidently indicated by the volatility of fulphureous vitriolic acid, which 
is infinitely greater than that of fimplc vitriolic acid. 

In the third place, although the dilengaged vitriolic acid, particularly when 
much concentrated, is extremely greedy of moifture, and much more fo when 
deprived of all fuperabundant water j and although the quantity of this acid be 
much greater than that of phlogifton in fulphur; yet we ice, neverthelefs, that 
fulphur is not fbluble in water, which can only be attributed to its phlogifton. 
This difficulty of uniting with water is common to all the other combinations in 
which phlogifton is intimately and abundantly combined: for which reafon, 
vitriolic acid cannot form fulphur, uhlefs it be deprived of all fuperabundant 
water. This character of drynefs, and averfion to unite with water, which 
the principle of fire preferves in all its combinations, has inclined Beecher to 
confider it as a principle of a dry, earthy nature, send to cal! it inflammable 
earth, thus fignifying an ogpofttion of properties to thofe of water; We (hall 
not examine now whether Beecher juftly made this diftindtion betwixt what he 
called a dry and earthy quality, and the humid and aqueous quality } as water 
is only kept fluid and humid by being penetrated with a certain quantity of 
difengaged fire, and appears, when deprived of fire, to be as dry and fblid as 
the fubftances called earthy: but this is certain, that although Water perhaps 
may be efltntially as dry as fire, yet thefe two are of very different natures, and 
have very little difpofition to unite and combine intimately. , 

"When 
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When fulphur is deeompofed by burning, its acid greedily frizes moift 
as loon as it is di fen gaged : but as all the phlogilU>n dots frrqu nrfy not 
particularly when the corubuftion is flow, a final! p ;r;i,ai uf renr.'n.s ft!;* 
united with the aqueous acid. This imall quantity or phiopui ;n i!;<*n.*s very 
weakly to the fulphureous acid, and e a lily feparares from n wuhmu fl;v, :> , u | 
merely by expol'ure to air : but while it remains united, it cor-uneou ,res j;* o - 
perties very different from thole which the acid pofltfics v.vr.i - a:--. ' i'i 

acid is .rendered much more volatile *, it acquires a pungent, luffi ■ u ng, a; \ 
infupportahle fmell j and, laitly, its itrcngrii, or its ad heft.nr to thole Uriir Mi 
which it is capable of uniting, is greatly dtmmilhed. it. is then called c\A/"' _ , \ 
■pkurr.ous acid. 

We may obferve, that although vitriolic acid has a great affinity v/ith pM ■ 
gifton, the prefence of water prevents the intimate union of thefe two :u •. 
ilances. Hence, when vitriolic acid is combined wit.ii inflammable matter;-, >: 


any water be contained cither in the acid or in the inflammable matter, a y 
fulphur, but a volatile fulphureous acid will he formed. Sometimes indv.l 
true fulphur is formed even in liquors, and by the hom'd way •, bur by i'onw 
means the vitriolic acid and the inflammable principle mull be Icparaw i from 
all iuperabundant water, elfe the intimate union by which fulphur is formed, 
will not happen. See Actd (Vitriolic), Acid (Volatile Sulphur coils 
Sulphur, and Liver of Sulphur. 

Phlogifton has alio a ftrortg affinity with nitrous acid, even ft l onger than with 
the vitriolic, as we ffiall fee from the following facts. For, firit, the volatility 
of the nitrous acid, its color, its fmell, its inferiority of itrength compared with 
vitriolic acid ; laitly, its inflammability, and its total dccompofition by inflam¬ 
mation, prove, that phlogifton enters into the compofition of this acid, and is 
one of its conflituent parts. Stahl and molt chenhfls think, and with much 
probability, that nitrous acid differs only from the vitriolic by its containing 
phlogifton. 

In the fecond place, nitrous acid acts more ftrongly in general than vitriolic 
acid upon all compounds which contain the inflammable principle, and de¬ 
prives them more effectually of this principle, as is peculiarly obfervable in 
folutions of metals, Befides, nitrous acid feems to aft nearly as vitriolic acid 
does with regard to its combinations with a quantity of phiogiftou fupera- 
bundant to its compofition j but fome differences may be perceived, whhh 
ought to be attributed to the inflammable principle which makes part of its 
combination. Like the vitriolic acid, it cannot unite with phlogifton in >he 
molt intimate manner, unlcfs it be in a dry flate: it then forms a kind of 
fulphur which inay be called nitrous fulphur , which, from the phlogillon 
already contained in the acid, is lb inflammable, that it kindles as loon as it is 
formed, and therefore has never been obtained alone and uninflamed, as we 
obtain the vitriolic fulphur. Sec upon this ftbjebl Detonation- of Nitre. 

When the nitrous acid contains Iuperabundant water, it (till ads very power¬ 
fully upon the phlogifton of molt bodies i but no inflammation happens, 
excepting that during the abt of combination, the phlogifton and acid can be 
rendered dry ; without which circumltance, only a fupcrfk ial and weak union 
of thefe two fubftanccs can be made. The aqueous nitrci:, acid does indeed 
attrad phlogifton fuperabundantly, by which its color, fmell, and volatility, are 

X x x confiderabV 
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c;> fiderablv en re:fe 1 ; of svWicU we i' c very evident examples in th folut^ns 
of y.t a 1 metallic m ittcrs by tins acid, as oi' iron, zmc» copper, tin, >cc. 
But t lie 1 this phiog.dnu adhens but weakly to the acid, bet aide Oi the \v jer 
of tiic* ac ci, as it docs, for the iaint rtaion, to the volatile lulphureous acid; 
and it lej ■arate'-, wirJm ■ heat ,f by mere expolure to air. 

Aklv ■’ b mi runs ac d be probably capable of thus attracting iuperabunda irly 
a l.uyri H u,mny cl j lilojAlton than vitriolic acid, we do nor oblervc, never- 
theleh, that this fup^ 1 .-buiidam phlogifton produces iuch a change upon the 
nitrous acid, as it do.a upon the pure vitriolic, when it converts this latter 
into the vol ailr iulpiuuvous acid. i he caufe oi this evidently is, that nitrous 
acid in its n tuiral date contains already fo conliderable a quantity of phlogifton 
as one of its prmcipks, that it has in a certain degree all the properties oi a 
phlogifticafcd acid; a. d iheie qualities ought not to be changed, bur only 
rendered more jlniibie b v the addition of a fuperabundant quantity oi phio- 
g 1 i 1 o:i ; v'hereas the vitdolic acid in its pure flate, not containing any phlo- 
i-.lton, or u\ lea ; not ienfldv, mull, by loch an addition, pafs from the ilate 
j ; f ,.,1 enphlogih 1. ’.u! acid" to that of an acid united with the inflammable 
I ipie, when fr.;!* 1 a pure vitriolic acid it becomes a volatile fuiphurcous 
a^id., by wluli it is rendered ere indy tliPdcruif. 1 his feems to me to be one of 
the bet! prools that nnrnu.i acai contains phlogiilon as a principle and conili- 
KO" r t part. See Acid ' Niraoos 

A dr - arid of common fait has fnell, color, and particularly much volau- 
i.t”, st Items provided with ail the properties of an acid united with the 
:< flammable principle Ncverthrlels, we do not fee that it has the lame difpo- 
!'don as the vitriolic and niriotn acids to combine itlelf with this principle, 
n id.- r ininr-iU ly, nor even fuperficiully. On the contrary, it is incapable of aid¬ 
ing upon iii.iuy lijfhmmabie matters toi inftartre, oils; itaflsmore weakly upon 
metals, deprives rivrn oi' 1 . fs of their inflammable principle, and adheres to them 
I’or- flivaipiy than the oilier two mineral acids. I.aftly, we do not know any 
1..,n'»v‘utc conibma*ion of manml acid with phlogiilon, that is, any marine. 

' ; for the piioiphon;-. ot Kunel:ei, which has been believed to be lucn 

by Stahl and other theniuK, is not a marine iulphur, as we flan 11 fee in its 
place, loom what c.nde then do properties fo contradictory proceed? We 
h:imv too little of die true nature of the marine ac d, and ot the principle 
'■videm di’.lingu s it bom the oilier acids, to be capable of faying any thing 
i ci-ifidory Vr t!*,0 fubje.t. According to Beecher, the mercurial earth 
bdtmguifiies . id bom i.'.r others. If this be tru *, the union of phlogiilon 
With uiiMne acid is j.rcvented Dy this earth. Bur, on the other fide, this earth 
anptais to have many of the properties of phlogiilon, both from the properties 
o; m nine acid, and from tiiola of metals, which alio are luppofed to contain 
iivreud.il earth : or, i- not this tinion of phlogiilon with marine acid prevented 
by a certain modiiii av.on of the pnlogiilon itielf contained in tliat acid, by 
v-ifeh its nature is in fome mcafure changed, as Henckel feems inclined to 
(kink ? I.et us hope for luither ilhiftration of this obfeure matter from time, 
ex; eri. :v.e, and tlic advancement of ehemiftry. See Acid (Marine,). 

Fix.d .dkiiis ihew in many experiments a conliderable difpofirion to unite 
'drii pX-igithm. j'heir properties (hew even that this principle is one of 
l.icir nirdlhunv. pans; ncverthelefs, tliey feem to have lefs affinity with phlo¬ 
gifton 
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gillon than the vitriolic and nitrous acids, or even than met fiiir earths. 'f : ■ 
phenomena exhibited by them when united With indamm.abk r.fa. ,,a u, . 
been fufficienily examined. In fonic calcs, they acqu.re a /toy m h .tub 
pungent iineli, and extreme volatility, its when they are dung if o voLd;-/ 
alkali ; which happens, as is known, by combining and diitiih.i,.? .■ • r-n) w-tb iat. 
maciers. In other rales, they may be faturated with art infi,':n:r.;>hle n ntr< •, 
with which they appe;ir to be intimately united, although they do not ; repine 
the fmell and volatility of volatile a'kali. This happens when they a o' laku.ol- 
in clofe veffeis with coals, as in the prepatation of the lapona-'c<ms di.-.fii mr 
the Fruffian blue. Are thefe two combinations of alk.ili with phdgiihin any 
thing fimilar to the combinations of the vitriolic and nitrous acids with die 
lame principle ? I am inclined to believe Jo j but this matter requires i'uitKr 
examination. See Alkali (Fixkd). 

Phlogifton then appears to have a (Irons di.pofition to unite with dry ard 
eartiiy matters, and to adhere to them Piongly: but not wit k, ii anding this dif- 
pofiticn, we cannot make this combination with any .given proportion:; of their 
matters, nor with any of the fubftanccs containing phlogifton. I do nor know 


that phlogifton would quit the vitriolic, acid or metad to unite with a fimple 
earth i we have no real bn to prefume that this couki be i fit fled, unicls per¬ 
haps by very nice and difficult pi o*. dies. 'This is certain, th .t a.though their 
relearchcs be very intereflinc, as thev are connected with the theory of the 
compolnion of metals which fee tin to be formed of earth and phlogifion, they 
have not been ever made; or, at lead, the attempts of chemids uj)on thus fub- 
ject have not been diftindtJy publifhed. See Mi.tals and M 1 t iluz.u ion. 

Several kinds of earths, particularly thole the parts of which are nuLuially 
very fine and much divided, fuch as calcareous, and more tfpreiai'y argilla¬ 
ceous earths, appear the fitted to be united with the inflammable piiiv,iplc •, 
and further, phlogifton Hems to be mod difpofed to unite with tliefc earths 
when it is in the bate of oil, of foot, or of vapors. Accordingly, when calca¬ 
reous or argillaceous earths have been mixed with fat matrer.s, and have after¬ 
wards been expofed to the action of fire in clofe vefiek, they utahi rmu h of the 
phlogifton of theie matters, which adheres drongiy, and commun'icaur color to 
them, particularly fliades of blacknefs, which cannot afterwaim be Separated 
but by a very long calcination in an open fire. In Mr. Mucoucr'- Memoir 
upon Clays, we may fee, rhat when theie earths are expofed u> violent lire, 
although many of them be naturally white, and others become white by ,i 
moderate heat, they all acquire colors when expofed to violent fire, apparently 
bom contact of phlogidic vapors ; and that thefe colors, which are blade, mvv, 
yellow, greenilh or biuifn, remain oblknatcly without any pofiibility ofdetboy- 
ing them. See Clays. 


I- The coals of vegetable and animal matters are nothing die than f.ngular 
combinations of the earthy part of thefe orgunifed bodies wait the inflammable 
principle of their oils and fat. All the properties of coals fhew us that although 
their phlogifton be in a very combuftiblc ib.te, it neverriields adheres to them 
in a very fixed manner, fince they can iupport the molt violent lire in dole 
vefiels without the lead alteration, or lofs of any parr of their inflammable 
principle. 
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7 his principle, however, is not fo adherent to the earth of coals, that it can¬ 
not quit it to combine with other fubllances, with which it has a ftronger 
affinity ; for inflance, with the vitriolic, nitrous and pbofphoric acids, and with 
metallic earths, .Accordingly, coals by expofure to a violent fire in clofe vefiels 
together with any ol'thtfe fubllances, are decompofed, their phlogifton is fepa- 
raud and combined with the jubilance applied to it, with which it forms a new 
inflammable compound ; common fulphur, for inftanee, with vitriolic acid ; 
nitrous fulphur with nitrous acid ; pholphorus with phofphoric acid s and, 
laflly, metals, with metallic earths: coal is therefore one of the fitted inflam¬ 
mable fubilances for tranfmitting pMogifton to other matters, and therefore is 
much employed for that purpofe in chemical operations. See Coal. 

The properties of phlogiflon are particularly evident and diflin<5t in metallic 
matters. 7 he decompofition and reeompofition of all imperfefl metals and 
femimetals, by the fubftnvflion and reftitution of the inflammableprinciple, leavers 
no doubt that this principle is one of their effential conftituent parts. This is 
a chemical truth, which may be confidered as demonftrated. 

We may fepara-e phlogiflon from metallic matters by the general method by 
which it may be Jep.u'aied from all combuftible bodies, that is, by combuflion 
in open air ; for without this condition, the phlogiflon of metals, even the moll 
combuflible, is no more capable of burning in dole vefiels than that of coals. 
See Calcination, Calx (Metallic), and Combustion, 

All mineral acids, and even the combined action of water and of air, are 
capable of depriving metals of their phlogiflon, which is then done without any 
combuflion. 

Metals calcined, reduced to calxes or earths by fome of thefe methods, or 
rather metallic earths, are capable of combining again with phlogifton, and of 
refuming all the metallic properties by feveral methods •, that is, by fufion with 
coal, or other inflammable matters which are converted into coal during the 
operation. This is the ordinary method of reducing or recompofing metals. 
See Reduction. Metallic earths may alfo recover their phlogifton, by apply¬ 
ing tills principle in the ftate of vapors, or even by the humid way, by treating 
them with liver of fulphur, oils, &e. But the phlogifton of metals feems to be 
neverthelefs in a dry ftate, as well as the phlogifton of fulp’hurs and of coals, 
as all the properties of metals fhew. Thus if their earths are capable of recom¬ 
bining with the inflammable principle, even by the humid way in certain cir- 
cumftances, the humid combination of phlogifton mull be itfelf decompofed on 
theie occasions, and this principle muft be feparated from all moitlure to 
combine, at leaft in an intimate manner, with metallic calxes, and to reduce 
them into true metals. This redudion is fimilar to the production of fulphur 
in the humid way. See Reduction and Sulphur. 

As the calcination and reduction of metals are performed by the reparation 
and reftitution of the inflammable principle alone, we may, by comparing the 
properties of metals with thefe of their calxes, obtatin demonftrafive proofs of 
many of the eflential properties of phlogifton, which we have mentioned in the 
beginning of this article. 

Metallic calxes are generally harder, more fblid, more fixed, lefs denfe, lefs 
fufible, lefs opake than the metals. All thefe qualities then, more br lefs 
eminent in metals, proceed from phlogifton. Further, the earths of metals, 

b Y 
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by lofing their phlogifton, lofe alfo their folubility in acids : hence phlogifton is 
an intermediate fubftance by which metals are diflfolvcd in acids, from the great 
affinity which it has with thefe folvents. We fhall now tnentio i i'ome particular 
inltances of what wc have here advanced in general. 

Lead and tin are very folt metals ; ncverthelefs, when lead is calcined and 
afterwards melted, a glais is formed much harder than the lead from which it 
was produced. Tin, which calcines flill more eopipleatly than lead, is eafdy 
changeable into a white earth, the parts of which, though very fine, are I'o 
hard, that they are employed to polifh very hard bodies, as Heel, glais. See. 

1 he moft volatile femimetals, as regulus of.antimony and zinc, are changed 
by burning their phlogifton into perfectly fixed earths. 

Regulus of antimony and tin are fufible with a gentle heat; yet the calxes of 
thefe metals are juftly considered amongft the tneft refractory bodies. 

The denfity, opacity, and dufliliry which metals receive from their phlogifton 
evidently proceed from, the particular manner in which the parts of the phlo¬ 
gifton are applied to thole of the metafile earths. Thefe properties fl-en: to 
ilic.w that the primary integrant parts of phlogifton, all hough perhaps the 
fmalleft of all imaginable atoms, are eilentially very, denle and very opake ; and 
alfo, that to give thefe qualities fo eminently to metals, they muft be capable of 
filling very accurately the fmall interftices betwixt the primary rnceg. ant pans of 
the metallic earths. The laft mentioned properties ofphlogillon leem to favour 
the opinion of Beecher and Stahl, who confider it as an earthy fubftance, the 
parts of which are exceedingly fmall, not, or but little, coherent to each other, 
and fitter than any other fubftance to acquire the rapid motion in which confilb 
all the effedls of fire-, or rather, it is the only fubftance capable of receiving 
the igneous motion. See Metals and Metallisation, 

Although phlogifton fliews, in all chemical experiments, a ftrong repug* 
nancy againft uniting with water, and even with any fubftances containing 
water, we, nevertheless, find it combined with this principle in oils, refins, and 
in all vegetable and animal inflammable fubftances. We cannot doubt that 
thefe matters contain water; for it is obtained in their analyfis, and alfo then- 
inflammability fufficiently proves that phlogifton is one of their conflituent 
parts. Hence we find, that thefe two fubftances may affift in the compofition 
of one body : but probably they are not united together immediately in oily 
compounds, but by means of an earth or rather of an acid for we know 
that phlogifton unires much more readily with earths and acids than with 
water; and alfo, that earths and acids are obtained in the analyfis of all oily 
fubftances. 

As then oils are much more compounded than fulphurs, metals, and coals, 
the phenomena exhibited by phlogifton in oily matters are different from thofo 
in thefe other inflammable bodies, Phlogifton adher&s lei's to oily matters, and 
is more readily combuftible, and alfo when it is difengaged by inflammation it 
is always accompanied with lome of the other principles of the oily matter 
which it carries along with it, that is, of the water, acid, ami earth which 
compote this matter; all which together form an oily flame. In this combuition 
even all the phlogifton is not diflipated: one part of it attaches itfclf much more 
intimately with the earth of the oil, and forms with this earth a matter black, 

very 
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very fixed, and much lefs combufiible than oil, called lamp-black or foot. Tt is 
a kind of coal, and is confidcred by Stahl as almofl pure phlogiflon. 

Tins fuliginous quality by which oils differ from other inflammable matters, 
is in a greater or Ids degree, according to the nature of oils, and the greater or 
Ids activity with which they burn-, in general, the more quickly and” ftrongly 
they burn, the Ids fuliginous*matter is formed ; fo that perhaps if an oil was 
1 educed altogether to vapors, it might be burnt in an inltant without forming 
any fuliginous mailer. 

When oils are decompofed without combuflion, and by diflillatioii, fome- 


ihing limihr happvrs. The phlogiflon of the decompofed part of the oil 
attach .-s itillf to th. fixed and earthy part of the oil, intimately unites with it, 
and forms a coal. In this manner air. all coals made. 


Oil can r ran Unit phlogiflon to all tiie Jubilances capable of uniting with it: 
but in the formation of in innate combinations, as thole of fulphur and metals, 
the wat'-r rnuft neccflanly be icp.uaieu from the oil. The fame alfo is ob- 
lervable of loot and coal, all hough th- I * fubflances have been produced from 
oil itli.il'; yet rheir phlogiflon never in a Urate of perfect combination, unlefs 
they be quite dry. Sr.: Ons and Com.. 

Ardent Jfr,i and 1 he Spirit ns rector of vegetable and animal fubdanccs are alfo 
compounds in which are contained both phlogiflon and water ; for thele fub- 
itarices are, at the fame time, very inflammable and mifcible with water. 
Betides, water is obtained in their decotnpofition. The phlogiflon of tiiefe 
Jubilances is, nevertheleis, in a very different flate from that of oils ; for their 
ilame i* lefs luminous, and is not accompanied with any loot. The caufe of 
this difference probably is, that phlogiflon is more immediately united with 
water in thele fpirits than in oils. Some c he mills even imagine, that in ardent 
fpirirs phlogidon i- united to water without any intermediate fubftance. The 
acid is certainly in lefs quantity and lefs fenfible in fpirituous inflammable liquors 
ih n in oils properly lb called; and alfo thele fpirits may be approximated ro 
the nature of ods, or even chmged into true oils, by treating them with acids. 
See Ui i.s Spirit (Ardent), Spiritus Rector, and Ivtwer. 

ITnm thele properties of phlogiflon it appears, that it is a principle dry, 
vol.uiie, fufcepiiWe of the igneous motion, capable of combining with primary 
principle-, as earth and water, but much more difficultly with this latter; that 
it is a component part of many bodies, ro which it communicates an inflam¬ 
mable quality-, tint it is capable of palling from one combination to another; 
and that it b bhntiral, or the fame in all compounds, as the other principles 
are. Stahl thinks, that phlogiflon is not elaflic; and indeed moft inflammable 
vacor?, in wtveh this principle feems to be altnofl pure, are not elaflic : on the 
contrary, they tltllroy the elasticity of the air. 

Hitherto the inflammable principle has never been obtained pure and fingle; 
and if it be nothing Hie than the matter of elementary fire, we evidently can 
never obtain it oiherwife than as we have done; that is, in active and burning 
fin-, by colluding the folar rays, &c. Neverthelefs, in many occafions phlo¬ 
giflon difeovers itfelf without inflammation, if not abfolutely pure and fimple, 
at leaft confiderably fo. Stahl believes, as we have already (aid, that loot is 
almofl: pure phlogiflon. This matter does indeed feem to be one of the 
fimpklt combutlible matters: but its great fixity and fmall degree of com- 

buflibility 
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buftibvlity prove that in this fubftance the phlogifton is intimately united wi'h 
a confiderable quantify of very Fixed earthy matter, which is capable of dil- 
guifing many of its elltntial properties. I believe therefore, that we may 
conftder the very volatile, not inflamed vapors riling from feveral combuftible 
bodies on certain oecafions, as phlogifton itill more Ample, more copious, and 
more difengaged. Such, for inftance, are the vapors of iulphur formed into 
liver of fulphur, particularly when it is precipitated by an acid, or expoifd 
when dVy to a gentle heat, incapable of kindling iulphur: Inch a-fo are the 
vapors of coals of all kinds when they burn weakly and flo.vly, bec.tul’e il.tm 
a confiderable quantity of the inflammable principle of thene coals is exit tied 
without being inflamed. The fubtile vapors difengaged front matters vp on¬ 
going the fpirituous and putrid fermentations, the vapors of mines and krb- 
terranean places, called damps, appear alfo to be of the lame kind. All: he‘-b 
vapors are fimilar in this refpeft, that when they are not at liberty to did,pare 
themfelves in open air, they have the property of absorbing air, or of deli joy- 
ing its elafticiry, and of aft ng fuddenly upon the brain and nervous fy krti 
of men and animals, whom they affeft with drunkennefs, ftupefiftion, f. d..- 
cation, fyncope, and death. Thefe exhalations arena’ll fulceptiblc of b: in y 
inftantly inflamed, and with more or lefs exploflon, according to circumft, nre.s, 
when they are accumulated and confined in a place, and a lighted fiiblfante 
applied to them, Hide vapors then are confiderably analogous. "I ijcy 'dl 
proceed from bodies abounding in inflammable principles, and are thenifc be >; 
inflammable: laftly, when they are applied to ally body capable of combining 
eaflly with phlogillon, fuch as, for inftance, metallic calxes not much d- :>hlu- 
giftieated, they very quickly and eafily adhere to it. We feem then to have 
reafon to prefume, after all thefe fafts, that thefe emanations are nothing but 
the inflammable principle, almoft pure, and which is but weakly conneftcd 
with lome other pr nnple. 

Such are the chief properties of this principle, the knowledge of which ha<; 
become lb important and efiential fince the difeov erics of Beecher, Stahl, Gen i - 
frov, and other modern chemifts. 

DXXXVIi. PHOSPHORUS (E N G L I S Id), tr Kunckf.i V. 
Phosphorus. The name pbGfpborus is applied to all fubftances capable U 
giving light in the dark; fuch as glow-worms, rotten-wood, diamonds afin 
having been expofed to the fun or light, the Bolognian ftone, and certain Jpars 
after calcination. The eftefts of theie phofphoric. matters proceed from elec¬ 
tricity, or feme property of light. We lb all mention thefe in the following 
article. The phofphorus we now treat ot is of a very different naruie. It is 
a fubftance not only luminous in the dark, but alio inflammable and burning. 
Jt is a combination of phlogifton with a peculiar acid, and is confcquently a 
fpecies of fulphur. 

The dilcovery of this phofphorus is not ve-y ancient: it was difcovcrccl by 
a citizen of Idambourg, called Brandt, in his refearches for the philolbpher’s 
ftone. Kunckel was defirous to acquire this fee ret, and for this purpofe aftbc Sated 
himfelf with one of his friends, called Kraaft , who thinking by means of it 
to make a fortune, refolved, after having procured it, nut to reveal it, and 
even obtained a promife from the inventor not to cum mu me ate it to Jvunek.i. 
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Kunckel, vexed by this treachery, refolved to fearch for the phofphorus: and 
although he knew no more of the procefs than that urine was the fubftance 
employed, he proiecured this inqu ry with fuch zeal, that at length he made 
phofphorus. This chemift took to himielf very juftly the honor of having 
dilcovered it, and was accordingly confidercd as one of the difeoverers of it, 
with fo much more reafon, as he did not 6nd it by chance, and without fearch- 
ing for it, as Brandt had done, but after a rational inquiry undertaken for this 
purpofe. Accordingly KunikcTs name is affixed to this phofphorus, which is 
commonly called the phofphorus of Kunckel. 

The celebrated Mr. Boyle has alfo had the reputation of having made this 
difeovery. Thole who give him the credit of thi. fay, that Boyle having feen 
a bit of phofphorus in England in 1679, which Kraaft had brought thither to 
fhew to the King and Queen of England, and having been informed only that 
this phofphorus was produced from fome matter belonging to the human body, 
attempted, like Kunckel, to difeover the method of preparing it, and in the 
following year actually made a fmall quantity, which he lodged with the 
Lcretary of the Royal Society, who gave him a receipt for it. But Stahl, in 
a fmall work callc d the three hundred experiments , fays that Kraaft told him that 
he communicated the procefs to Mr. Boyle. If this be true, Boyle has claimed 
the honor of a difeovery to which he had no right, an imputation injurious to 
the reputation of a man fo juftly famous. But we mull acknowledge, that the 
truth of this imputation is very queftionable. For Kraaft, who, as Stahl re¬ 
lates, was ignorant of chemiftry, who had been treacherous to Kunckel, was 
nothing in all this affair of phofphorus, but a trader in fecrets. For having 
purchased the fecret of preparing phofphorus, he fold it again every where, 
and therefore no credit is to be given to the teftimony of fuch a man. How¬ 
ever that may be, Boyle communicated the procefs for making phofphorus 
to a German chemift called Godfreid Hantkwitz, who accordingly prepared 
it in London. Kunckel and he were then the only perfons who made any con- 
ftderable quantity of it, and the latter made a lucrative trade of it. Stahi fays, 
that he knew alfo this Mr. Hantkwitz, and confidered him as a good pra&ical 
hemift, and that he had an excellent laboratory in London. 

Pi ocefles for making phofphorus were frequently publifoed about that time. 
Mr. Hellot, in his Memoir upon this fubje£r, enumerates all that w re then 
known, namely, the procefs publiflird by Boyle in 1680, in the Philofophical 
'I ranfaeliom. No. 196-, that of Kraaft; for, after feJJing the fecret to many 
perfons, he af terwards publifhed it, in a rreatife concerning phofphorus written 
by the Abbe de Commieres, publffhed in the Mercure Galant for JiTne 1683; 
that of Brandt, in a Colle&ion of Experiments and Observations of Dr. Hook, 
publifhed by Mr. Derham in .7216; that of Mr. Homberg, in the Ancient 
Memoirs of the Academy in .692, who fays that he had teen Kunckel make 
phofphorus; and, kftly, the proccftes found in the works of feveral chemifts, 
particularly of 1 heickmeyer, Hoffman, and Neewentuit. : 

But notwithftanding all diefe proceffes, whether thfcy were, not fufficiently 
compleat, or too laborious and experifive, no chemift, «xcepting Hantkwitz, 
made phofphorus, and the operation ftill continued a fecret tftl the year 1727, 
when a flranger came inP France, who offered to make phofphorus. The 
miniftry granted him a reward for his procefs, which he accordingly com- 

municated. 
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«iuhicatcd. Meflrs. Hellot, Dufay* Geoffroy, and Duhamel, all experi¬ 
mental philofophers and chemifts or tKeAcademy of Sciences, executed this 
procefs fqccefsfully. Mr. Hellot wrote, a dtftiri# account of it, and publiflnd 
it amongft the Memoirs of tbe Academy of Sciences for the year 1737 •, a large 
extra# of which may be found in the Elements of Pra#ical Chemiilry. 

Since the publication of the memoir of Mr. Hellot, the piooefs of phof- 
.phorus has been no longer a fecret. But as this operation has hitherto been 
rather curious than ufeful, and is alfo expenfive and troubleibme, l do not 
know that any French chemift repeated if at that rime, excepting Mr. Roucllc, 
who fbon afterwards began a courfe of c hem i (try, in which he undertook to 
.make phofphorus in prefence of his pupils. 1 was then prefent as one of thefe, 
and Mr. Hellot attended during the whole operation. We continued there 
the whole mght; but from a fault in the-retort, this firit operation failed. 
However, in the years following Mr. Rouelle fucceedcd many times. 

Laftly, in 1743, that intelligent rhemill Mr. Margraar, who had feverai 
years been employed in making experiments upon phofphorus, publiflied in 
the Memoirs of the Academy at Berlin a new and excellent procefs for ob¬ 
taining more eafily and expeditioufly, and at lefs expence than has been done 
hitherto, a confiderable quantity of phofphorus. This procefs is repeated fuc- 
cefsfully every year by Mr. Beaumc in the courfes of chemiftry which lie gives 
with Mr. Macquer, 

To make phofphorus by Mr. Margraaf’s procefs, a kind of plumbum Cor¬ 
nell m is previoufly prepared, by diftilling a mixture of four pounds of minium 
with two pounds of powdered fal ammoniac, from which all the volatile alkali, 
which is very penetrating, is by this operation obtained. The refiduum after 
.the diftillation, that is, the plumbum corneum, is to be mixed with nine or 
ten pounds of extra# of urine boiled to the confidence of honey. Mr. Mar- 
graaf requires that this urine Ihould be putrified, which is unnecefiary, ac¬ 
cording to Mr. Beaume’s obfervation. This mixture is to be made fiowly 
in an iron caldron fet upon the fire, and. by frequently du ring the matters. 
Half a pound of powdered charcoal is then to be added, and evaporation is 
to be continued till the whole is reduced into a black powder. This powder 
is to be put into a retort* to extra# from it, by a moderate and graduated 
heat, all the volatile prbdu#s of urine, that is, volatile alkali, fetid oil, and 
an ammoniacal matter which adheres to the neck of the retort. In this dif- 
tillatiqn the heat is to be only raifed lo as to make the matter red-hot. After 
the diftillation a black and friable refiduum remains, from which the phos¬ 
phorus is to be extra#ed by a fecund diftillation, and a ftronger heat. Before it 
-is cxppfcd to,another diftillation, it may be tried by throwing Ibmc of it upon 
hot coals. If the matter has been well prepared, a fmell of garlic exhales from 
it, and a blue pholphorical frame 1$ feen, undulating along the furface of the 
hot coals. , 

v Thismattcris be put into a gobd earthen retort capable of fuftaining a 
violent ly, ; ' Mr*^^l^igraaf'ieajm^iehds.retorts of Waldtnhur^ or thole which 
are made near lurfpfcM. In Saxony $ which not being known in France, we ufe 
^Ithopgh the inconvenience: of allowing a large quan- 

itijy,of'.phajfl^p.fa^theoperation. Mr. Bcaume fecures his 
teiorts with a covering of clay “atifd hair. 
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Three quarters of the retort are to be filled with the, matter which is to yield 
the pliofphorus.' It is to be placed in the common furnace for dift illation with 
a retort •, excepting that inftead of being terjnmated by an ordinary rever¬ 
beratory or dome, this ought to be terminated by the tipper piece of an 
air-furnace, to which a tube is to bc { applied, 1 -the diameter of which ought to 
be from four to fix inches, according to the fize of the furnace, and the height 
from eight to nine feet. This apparatus, which Mr. Beau me ufes, is 
neceflary for raifing a fufficient heat, and for the conveniency of throwing in 
a Sufficient quantity of fuel through the door of the upper piece of the furnace. 
The retort ought to be well luted to a receiver of moderate fifce, pierced with 
a {‘mall hole, and half full of water. For this purpofe ordinary fat lute may 
be bound on with ftrips of linen, dipped in a lute prepared With lime and whites 
of eggs. The hole in the furnace through which the neck of thereto# pafles 
o\ ght to be well flopped with furnace earth. Laftly, a final! Wail of bricks is 
railed herwixt the furnace and receiver, to guard this veflel agatnft heat as much 
as is pofliblc. 

All thefe preparations being made the evening before the dift illation is to be 
performed, we are then capable of proceeding to this operation, which is very 
cafy. 'I he retort is to be heated by flow degrees during an hour and a half; 
and then the heat is to be encreafed till the retort be red-hot, and the phof- 
phorus begin to pafs in luminous vapors: when the retort is almoft of a white 
red heat, the phofphorus psffes in drops, which fall and congeal in the water 
at the bottom of the receiver. This degree of heat is continued till no more 
pafles into the receiver. When a retort contains eight pints or more, this 
operation continues about five hours. 

Mr. Margraafis apparatus is fomewhat different from that above deferibed. 
He divides the whole quantity of matter from which the phofphorus is to be 
obtained into fix fmall retorts, which he places in a furnace that he deferibes. 
The advantage of this divifion is, that it any accident happens to one retort, 
the whole matter is not loft *, and as the retorts are fmaller, a lefs heat is re¬ 


quired. If indeed much phofphorus was to’ be made,' this practice would be 
fafe and excellent*, butt can affirm, that the method above deferibed of Mr. 
Beau me is very convenient when a large quantity of phofphorus is not wanted, 
and that I have never feen it fail. r 

Phofphorus does not pafs pure in this diftfllatidn, but is blackened by foot 
cr coal, which it carries along with it: It may be eafily purified mi ren¬ 
dered white and fine by a fecond dill illation of rectification. This ratification 
is made in a fmall glafs retort, to which is adjufted a fmall receiver half full of 
water. A very gentle heat is fufficient, becaufe phofphorus once formed is 
very volatile : and as the fuliginous matters with which it is foiled were raifed 
merely by the violence of the heat, they remaiti kt the bottom of the retort in 
this diftillation; and the phofphorus pafles very pupr. 

The phofphorus is then ufually divided intofmall cylindrical rolls, for the. 
conveniency of ufiog k.'v TWi’W dpne by pikt1h|r^ 
in warm Water. \This%ry 
which is aimoft as'fufifile It takes 

which it may be taken but when it is cold and htudened^ 4 Tiitt it #&&& 'mbit 


eafily taken out of the tubes, th*& muff be 
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of cones. All theft* operations ought to p* made tinder water, to prevent the 
inflammation of the phofphorus. > „ < 

The procefs publiihed by Mr. Hellot for . the preparation of phofphorus is 
only different from thi§ in two yefpe&s ; fir Xt, that his is only o e operation, 
and not divided into two,.as Mr. Margraafts is; and, fecondiy, that he does 
not ufe plum bam corneum. ; The operation is certainly much facilitated by 
Mr. M^rgraafs method of fepafating the, volatile matters of the urine by a 
previous diftillatioh ; bccaufe after that, nothing more is requifke but to apply 
heat lufEcient to raife the phofphorus ; which may be done in four or five 
hours; whereas without this previous operation; the diflillation lads twe-.n y- 
four hours. We are not tp certain concerning the advantage of adding plum¬ 
bum cornepjp, or whether it might not be omitted ; for, as this addition does 
not much ehcreafe the trouble of the operation, cbernifts who have Htherco 
made phofphorus by,M^ Margra^f*s procefs have followed it in every point, 
without making any experiments to determine the necefiity pf this addition. 

PhofphorusTs a kind of fulphur eompofed of a,peculiar acid united with 
phlogifton. This matter is extremely fufible, %s we have feen. It has, like 
fulphur, two kinds of inflammation ; one very weak, emitting a flame not 
powerful enough to kindle other combuftiblc matters, but fumcient for the 
gradual confumption and burning of its own phlogifton; the other is vivid, 
brilliant, and ftrong,, accompanied with decrepitation, and capable of kindling 
inftantly any combuftible matter. Thefe two flames of phofphorus are eafily 
diftinguilh^ble during the diftillation of it, when the fmall hole of the receiver 
is unftopped *, for when the yeflels are not top much heated, the flame which 
iflues through the hole is luminous, in the dark, but does not kindle any com¬ 
buftible matter; it may be touthed without danger, and it only renders the 
hands that touch it luminous. But when the vefiels are too much heated, 
the flame iffues with more force; it then decrepitates, and is capable of burn¬ 
ing any perfon that touches it. This flame is a fign that the heat is too ftrong; 
and therefore when it as perceived, the fire ought to be leflened. 

Phofphorus refembles vitriolic fulphur alfo in this point, that all its phlogifton 
inay be burnt» even +kh, rapidity,, withoutany decompofippn of its acid. 

But it differs front fulphur in being much n>ore combuftible. In this cir- 
cumftance it feems to, be in a middle ftate betwixt the vitriolic and nitrous 
fulphurs. A heat- from twelve to fifteen degrees is ftifficient; to decompofe 


it muff’be prefe'ryed'under:;i^ 3 r^ , phd even in water it is partly decompofed, 
and it fills-tti^ ^M^ing^bQ^uFstfit luminous vapors; its furjfaqe lofes its fenu- 
tfanfpsttenpy,; f nd^beebme^ •fiurinaceops'and •$£ watelr becomes. more and .more 

acid, ' ' *' ), ' v"' 1 ' . . ‘ % 

■ ; ' # ty $ri&lpd, it ;th«n violently ihflnm.es* 

fulphur. does,; 1 which hoveeVerffier 
1I or' arfeslc; and alio 

;;,|mdke during day, and as a light, when 
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vritli fttettia.' Mt,‘Margfttif bat 



lb ftrongly difpofed as fulphur is to unite 
led to make this combination with all metals 
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and femi-raetals. For which purpofe he took; forne filings of each metallic 
fubftance, digefted it with two parts Of phpfphorus, ana diftilled die mixtures. 
In all thefe experiments part of the pholphorus paffed into the receiver, as 
when it is rectified i 'the other part was burnt, and the metals remained un¬ 
touched, excepting copper and 2$nc> which were a&ed upon in the following 


manners. 

Copper treated by Mr. Margraaf with pholphorus loft its metallic brilliancy, 
and became more compact •, a gros or 72 grains of copper being twice treated 
in this manner with phofphorus, was found to have acquired ten grains in 
weigbr, and to be rendered capable of being kindled when expofed to flame. 

Zinc treated twice with pholphorus in the lame manner, and exposed to 
ftrong heat at the end of the fecond diftillation, was fublijned ahnoft entirely 
in form of light punmted flowers of a reddilh-yellqw color, which being put 
under a muffle, weie inflamed and vitrified, forming a tranfparent glafs like 
that of borax. From thefe experiments we fee that pholphorus has little dif- 
pofition to unite with metals, which property perhaps proceeds from the facility 
with which it is decompofed. 

According to the experiments of the fame Mr, Margraaf, phofphorus fub- 
limes with arfenic into a compound of a jfhining red color, in which refpedt 
it relembles common fulphur. It eafily unites with fill plum Equal parts of thefe 
two matters being mixed together and diftilled, palled into the water of the 
receiver, congealed there, forming a fubftance which when rubbed by the 
fingers, could not eafily be inflamed, but gave a yellow light, and readily 
kindled when expofed to a heat nearly equal to that of boiling water. Mr, 
Margraaf fays, that this compound had a foetid fmell, like that ofliver of ful¬ 
phur ; and that it fwclled in water, to which it gave a fiilphureous fmell, and 
manifeft acidity * which effects prove a decompofition of thefe fubftanoes. 

Mr. Margraaf treated phofphorus alfo with the three mineral acids by diftil- 
ling them together in a retort *, and thffe experiments furnifhec} very curious 
obfervations. Vitriolic acid decompofed alrooft entirely pholphorus, but with¬ 
out any inflammation. Nitrous acid attacked it with violence,, even without 
the help of fire, and occasioned a hidden inflammation, with explofion and 
rupture of the veflels. Laftly, marine aqitj produced up alteration upon phot- 
phbrus, nor was itfeIf altered. Thefe phenomena are perfectly analogous to 
the affinities of the three mineral acids with the ]nfl#tpnrjaplb principle. 

Phofphorus is foluble in oils and, inflammable liquors, nearly as’.fpjphur is, 
and confequentlv forms half am *f cpjaq^qfed.'Wkfl' fc&efe 

fubftances, it feems to be q$up dtfpo|ecl fcp ^di^pdfe,, th^tf When k is 'j&vyt* 
for thefe oily phofohoric liquors am always luminous,, pju*ic.ulariy ; When they 
are heated a ’’.; 't S? i' ' ’ 

But phofphorjus differs eflkn&afltf ftbrn mfchur by thp pattfreof ks acid, 

r_ .1 A.__11 i.*j_ t~_J * 1 ..._ ‘• a ,.''. •»**«.._rJLL. v «^ 


which is nor yet weil v kpo^R b^qbfcpiftK , 
it was the feme 
u. rhat grea£ cheMfc, 
dited, was itiduleff, to, 
common fait, ' add that common felt exp 
reduced to flowers, makes ^he. qoal^burq m 
ftmilar to that of phpfphorus, Wp 
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as Stahl (houJd pronounce concerning the nature of this acid from fo flight reafon.% 
when we confider that the properties of the phofphork are ib very different from 
thofe of the marine acid. But we (hall be more furprifed to find that he positively 
affirms, in his book called ’thru Hundred Experiments, that to make phofphorus, 
nothing more is requifite, but to mix atrl'd combine properly marine acid with, 
phlogmon ; and that by prqfeciiting what he had publifhed concerning the 
artificial compofirion of lulphur, we may make phofphorus as abundantly, and 
eafily as fulphur itlelf. 

We cannot wonder that chemitts, trutting jfo fo great an authority, (hon’d 
have firmly believed that the acid of phofphorus was the fame as marine acid. 
Accordingly when Mr. Midgraaf undertook to Amplify and improve the proce.s 
for phnfphorus, he made many experiments to combine marine acid d rectly 
with phlogifton, We fie in his memoirs, that he made thefe. trials not only 
by employing common fair, but alfo feveral combinations of its acid with other 
bafes. He employed fal ammoniac , corneous metals, and marine fait with earthy 
bafes. He alfo varied the matters which were to furnifh the inflammable 
principle; inftead of urine be employed feveral ^vegetable coals, and even 
other animal matters, fuch as the oil of hartfhorn, human blood., &c. But 
all thefe experiments were unluccefsful, or yielded but a very (mall quantity 
of phofphorus. He,found the necdlity of returning to the ufe of the extrafl. 
of urine t and Mr. Margraaf having tried to diftil it alone, and being a (hared 
by comparative experiments that .tnis extract produced as much phofpporus 
when he diftifled it alone as when he mixed it with matters capable of fur- 
nifhing maririe acid, as, for inftanre, kina cornea, this able chemift then 
fufpe&ed that the phofphoric acid was different from that of common fait. 

On the ocher fide, as urine contains, betides corinmon fait, a confider- 


able quantity of a lingular' kind of fait, which chemiits call fufible fait , or 
native fait of urine (See Urine), Mr. Margraaf who, found that he 
could'not obtain phofphorus from Common (alt, nor from any of the com¬ 
binations pf its acid with other bafes, was naturally led to leaped that this 
native fait of urine contained the true phofjpboric acid. This he afterwards 
afeertained by many demonftrative experiments. Having diftilled this 
fak only, with inflammable matrers, he eafily obtained a very large quantity 
of phofphorus f and alfd having diftilled an excraft of urine, from which he. 
had feparatCcl all the fufible fak, and having by this method obtained fcarctly any 
phofphorus; and, laftiy. Having examined amt compared the properties of the 


we owe the knowledge we have;- concerning this important fubjc&c 
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alkaline fubflances, Thus its acid quality is not doubtful. The fixity of this 
ihh ii very fij-guiar It not .only may he. deprived by heat of all the inoiffure 
by which i is kept, liquid, but aJfo when thv«3 dri^d*jt may be rendered re<l-hot 
without fublimtcion, and may be thereby changed into afolid and tranfparent 
matter, which has all the appearance or glafi. Mr. Margraaf. obferved that 
phofphoric acid, thus dried and heat&l, jsrrmted a fmell of garlic, and alfq fome 
luminous fpaik-,; which proves that phofphorus does not lofe by combuftion 
a^J its phlogifton, but that a portion of it flail remains united with the acid, 
and which feems to have been proteded from corftbultion by this acid. 

Fhofphoric acid appears to be a very powerful folvent. It eafiiy decompofes 
nitre and common fah, from which it diiengagfes the acids and unites with the 
alkaline bafes, as vitriolic acid does. According to Mr. MargraaPs experiment, 
it alio decomposed vitriolated tartar. Thefe remarkable properties ought pro¬ 
bably to be attributed to its great fixity. 

When it is combined to the point of faturation with alkaline fairs, it forms 
neutral falts entirely fimiiar to the fufible fait of urine. 

Mr. Margraaf has alfo examined the adion of, the phofphoric acid upon 
metals. From thefe experiments we find that this acid does not diffolve gold, 
not even when mixed with the nitrous acid*, which proves that it is very 
different from marine acid, It does not attack filver. It aded a little upon 
filings of copper, which rendered it gfeen, but it eafiiy difiolved the calx of 
copper. Iron is entirely and eafiiy iolublc in this acid, and forms with it a 
cryflahizable metallic fait. Tin is only weakly corroded by this, acid, which 
muff: be well concentrated to produce even this corrolion. It has nearly the 
fame effed upon lead. .. The color only of mercury, precipitated per fe , is 
changed from a red to a yellow and a white, and by a long digeliion to a 
black. It entirely difiolves white arfenic. Laftly, it dififolves perfedly zinc, 
from the lblution of which a fetid fmell arifes. This acid when treated by fufion 
with metallic Jubilances exhibits nearly the fame phenomena, only with greater 
force *, and with thofe metallic matters which contain much dilengaged phlo- 
gifton, as tin, lead, and efpecially iron and zinc* it forms phofphorus. Mr. 
Margraaf obtained a large quantity of excellent phofphorus qy aid tiling, with 
ftrong heat, zinc and phofphoric acid. \ \ 

We fhall now (hew what effeds are produced by this acid, when added to 
folutions of metals by other acids. At firft it produces no change upon the- 
folution.of gold in aqua regia; but fome time .afterwards it precipitates part 
of the gold in its metallic, ftate. It affeds the (bkmoft of filver nearly in jthe * 
fiiiic manner, only that the quantity pt filver 
files‘ filver ( precipitated • by, copper, is -fo ffiajt :; 

Mr. Margraaf hdds, that by diwJ&ng to , 

with' phoJphoric acid, a mattcfr*mained whichdid not diHei :fo©mir m 


tuna corptst, , Nevfcrthelefa 
mixture only if ac^r; ,ff 

upon a coaled!„ 
the lblution of me^uty'jnw^i^ r; acid*^ja:#pip^ 
by means' of pbipiplqofe m£ ; v' 
cipitate is redifiolved* wheh i|% .ml 
thie qohJ.' Mr. Margraaf , 3^*: ttai/havifl: 
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, a cohfitkrable quantity of*a white and /himng mafs, which by the heat of a 
blowvpipe was vitrified into a very trarffpareiit glafs. But this circumftance 
feemed very extraordinary, -th(at after he'had muted the refiduum with pure 
lead, and cupelfed this i?tixture, he obtained a regulus of line filver, the 
quantity of which Was at the r 4 teoffix drams per Quintal. A white precipitate 
was made from a folution of lead in nitrous add by the phofphoric acid ; but 
this precipitate was not redhTolved. - 

TneVe are the properties Ofphofphorus, and of the phosphoric acid ; moft of 
which were difeovered afrd atcertained by Mr. Margraaf. They fhew that 
this acid differs no left from the marine than from other acids, and that its 
nature is peculiar. Mr.Margraafi probably from the refpeft he has to the 
opinion of Stahl, does not abfolutely decide that it if different from the marine 
acid, but he lays that it certainly is not pure and crude marine acid. He 
thinks, that poflibly it may be marine- acid very intimately combined with fame 
fubtle vitrefeibie earth. And indeed the fixity and vitreicibility which prin¬ 
cipally diftinguifh the phofphoric acid, feem to fliew that it contains a larger 
quantity of fitch a principle than all other acids. 

The phtofphoric acid feems at the lame time to partake of the nature of fcda¬ 
tive fait and of white arfetHc. Sedative fait, without having veiy drifting acid 
properties, a<Ste as in acid on many occafions. It combines with alkalis, la- 
turates them, and reduces them to neutral faits. It is fixed in the fire, in 
which it melts as a vitrefeent matter, like the phofphoric acid ; like which alio 
. it decompofes neutral faits. See Borax and Salt ( Sedative). 

Arfenic is riot indeed fixed, as the phofphoric acid is; and it decompofes no 
other neutral fait than nitre * but it is dilpofed to vitrification, and has a fmell 
entirely fimilar to that of the phofphoric acid. 

Phofphoric acid is not found folety in animal urine. Mr. Margraaf found, 
that many vegetable matters, particularly farinaceous grains, contain enough 
of this acid to produce phofphQrus, when they are expofed to great heat in 
dole veffels. This acid therefore is probably formed in the vegetable and 
animal kingdoms, and pafles from the formejr into the latter: but the largelt 
quantity of it is found in urine. See U turn $ 'art J Salt fFusiBi.E) of Urine. 

Hitherto phofphorus has not been employed for any ufeful purpofe. But 
we may hope that fome ufe might be found for it, particularly if it could be 
made in large quantities and cheap, for its dearneis has certainly prevented 
the proper trials and refearches for this purpofe. Although it were only to 
remain an object of curiofiry, it would frill be amongft the firft of that kind. 
Many amufing experiments may be made with 1 pholphorus, which would be 
more forprizing if it were lefs known. For inffance, one may write upon a wall 
with a toll of phofphorus, and the writing will preienriy appear in letters of fire. 
The face,, or any otherobjeffc, thay be cohered over with phofphorus difTolvcd 
inpil, 4 ^aAfch 1*% in a dark place, particulaifly if thp 

. JfrAw.= extinguished,'-and inffantiy kindled'by 

yetr'hotf -the point of a knife, to which 'a piece of 
: ''Of met v Finally, 'itis one of.thole fub- 

Comets perform operations which greatly 
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DXXXVIII. PHOSPHORIC STONES. Thefe ftones, 
•when properly calcined, have the property of fhining in the dark. The moft 
celebrated and mod: anciently known phofphorus of this kind, is that called 
the Bolognian jlone y from Bolognia, a city of Italy, pear which this ftone is 
found. Lemery relates, that th 4 pprfbn who firft difeovered the phofphoric 
property of this ftone was a Hide-maker, called Vincenzo Cafctarolo, who ufed 
to make chemical experiments. He fays that this man, walking at the foot 
of Mount Paterno, gathered feme of thefe ftones, the great weight and luftre 
of which had induced him to believe that they contained diver; and that after 
having expofed them to fire, and carried them into a dark place, by accident 
probably, he perceived the ftones fhining like hot coals, which much furprized 
him, and induced him to repeat the experiment. From that time the Bolognian 
ftone has been operated upon by chenufts and experimental philolbphers, who 
have fearched for the moft advantageous method of calcining it to render it 
luminous. 

For this purpofe we find different procefles in the wprks of La Poterie, 
of Montalban, of Mentzel, of Lemery, and in the Memoirs of Homfierg and 
du Fay, printed amongft thofe of the Academy. But nobody has treated 
this matter fo fully, or illuftrated it fo well, as the celebrated Mr. Margraaf in 
two Dififertations upon this fubjedt. Wherefore, without attending to what has 
been fa id before him, we fhali relate here iummarily his opinion concerning 
the nature of Bolognian ftones, his method of preparing them, the phenomena 
they exhibit, and the matters analogous to them *, fo that the whole of this 
article fhall be extracted from the Difiertations of that able chetnift. 

Bolognian ftone is fofr, friable, heavy, cry ft alii zed, and incapable of effer- 
vefeing with acids Dei. re it has been calcined in contact with fuel., Thefe 
qualities have induced fN In, Margraaf to dais it amongft the heavy fufible fpars, 
and with fo much more juftneis, as all thefe fpars by a.preparation fimilar to that 
for the Bolognian ftone are rendered phofphoric. As thefe ipars are alfo eompofed 
of the fame principles, as we fhall afterwards fee, all that we fhall fay, con¬ 
cerning the Bolognian ftone is alfo applicable to all other ftones of the fatoc 
kind \ that is, to all the heavy fufible (pars, or rather to.the ftlemtic fpars, 

"W hen thefe ftones are to be rendered phofphoric, fuch of them ought to 
be chofen as are the cleaned:, beft cryftallized, , moft friable, nwft heavy, 
which exfoliate when broken, and, laftly, r which contain no heterogeneous parts. 
They are to be made red-hot in a crucible, and reduced to a very fine powder 
in a glais mortar, or upon a porphyry. Lemery affirms* that this pulverization 
ought to be made in a brais mortar, and positively declares, that after many 
experiments, he found that the operation entirely failed* if any other, par¬ 
ticularly an iron mortar, has been ufed. , But Mr. Margraaf, whom we pre- 
ferably follow, forbids exprefsly the rife of a copper mortar*, and* affirms drat 
it hurts the fuccefs of the operation. The ftones having heen ; thus reduced to 
powder, arc to be formed into a pafte with gum tragacaoth, and divided into 
cakes as thin as a knife. Thefe are to be dried by a heat, wfiichatlaftis to* 
b« made pretty confiderable. After thefe ordinary reverbo- 

ratory furnace is to be filled to three quarters,of* 40 Insight with 
the fire is to be kindled. Upon this eftareftai the ftatXutfaces ,of.. the cakes: are 

'to 
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to reft j and more charcoal is to be placed above them, fo as to fill the furnace. 
The furnace is then to be covered With itfc dome, the tube of which is to re¬ 
main open") all to the furnace is to be left to 

coot The cakes- are > ^he^:?Cl^citMd« : -> add am to be clfltnfed from the afhes by 
blowing with heltosWi^i^^irfo ' ^hlh : ']l|i^'hsive t$en cxpofed during Come 
.mimitefi ta>&tgnt} pliacei' they .will fecm to 


vauwivu v*« *▼*»• jlt jtatir t vaj tuai aixw yua vut ^u{^i utu 

if -the ftones'be- expSftif~ J “'*■*^ t - 


bngef Cakinatlpn doting a fuU half-hour under 
a muiSei ^*^1' btf:hdfe$re& ibobger, ' 

• -The J$en 0 me«b''e^^ ; phofphPric by calcination 

are, > very. hbfef'gfcffr tindcVftopd, j The ■ difficulty 

4«sttendriiir4g; '.',."the'- cbnt^adlfipryireUtiofts Of thole who 

have operated; »poifthipOft'ant fadb. * Mr;" du Fay, who 
has published a IVJetnoir concerning tim kind Of phofphorus.in the year 1730, 
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In the fecond place, ta»: to Mr. du Fay’s afiertion, that calcareous (tones be- 
c me phofphoric by‘calcination, we may obferve, that as he did not examine 
chemically the ftones he employed, and made no experiments to determine 
whether they contained any vitriolic acid or not, we cannot be certain that 
they did not contain any. For,w| know* that many of the ftones which feem 
to be entirely calcareous, do however contain more or Ids of gypfeous or fe- 
lenitic fubftances. (Jf this kind, perhaps* the ftones employed by Mr, du Fay 
might be, Befides, if we fuppofe that thefe ftones contained no acid nor ful- 
phur, perhaps they are capable of retaining fame of the phlogifton of the 
coals in the calcination, and we may eafily conceive that this phlogifton alone 
is capable of producing a phofphoric quality, Laftlv, we are certain, even 
from Mr. du Fay’s experiments, that pure calcareous ftones become much lefs 
luminous by calcination than thole which contain an acid, and are rendered 
phofphoric much more difficultly, ■ - , , 

After all that we have laid concerning phofphoric ftones* we ought to tin- 
derftand them clearly. The pbtfpfyarus of Baldwin and thepbofpborus of Horn - 
berg are exa&ly fimilar to thole made with the Bolognian ftone and phoijphoric 
Ipars, from which they differ only in the kind ofacidwftich they contain. 

The pbofpbsrus of Baldwin is a combination of. chalk with nmrous acid* and 
the pbofpborm of Homberg is a combination of quicklime with The acid of fal 
ammoniac. The former is therefore a nitre with calcareous bafis, and the 
other a marine fait with calcareous bafts. They acquire the phofphoric pro¬ 
perty by calcination, as weft as the Bolognian ftone and fpars dp, which are vi- 
flpolic (alts with bafis of calcareous earths Thefe two matters are not tp be 
calcined in contadfc with fuel. But in crucibles. The phosphorus of Baldwin 
receives its phlogifton from the nitrous acid j chalk alfocontains fome phlo¬ 
gifton. The phofphorus of Homberg receives its phlogifton from the fal am-* 
monia<y|&ich is treated ?vith quicklhne. si-' •. 

. As tSPiutrous and marine falts '-tlupy! 

traft the moifture of the air after''&&&**been 

have loft feme' of their ufccia‘i;^sr! • be- 

preferred but m weflels accurately clofed, .M : their phofphoric qualjiy f ! .ft c 
much (horter rime thanthatof /pars*6£ W&foafr. 

phorus feeras to be exa< 5 ily *he fame as that of phofphoric ftones. &*Spa&. 
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DXU. PI TCH (MI N E R A L). (*) ’ 

DLX1L P L A N*T S, See Kingdom (Vegetable), 

DXLIIL P L A S T E R. Gvpsvm. 

DXLIV. * P LATINA. Platina is a perfcft metal, analogous with 
the peitfcft metals, efpecially with gold, as many properties are common to 
both. ^ 

Although metals, from their great utility, have been always diligently 
fearchfcd for, yet this has remained undifcovered till lately, which is a very 
furprifing circumftance, and which feems to prove that platina is not, like the 
other metals, fcattered in different parts of the world, and in all climates. 
Platina is found in the golden mines of Spanifh America, and chiefly in thofe of 
Santa F<§ near Carthegeiia, and in the Bailliwick of Choco in Peru. 

This metal was probably known to the workers of thefe mines long before 
it was brought into Europe: but as its color is not very fine, and as it is 
almoft intractable, efpecially by fufion, * without addition, they feem to have 
neglefted it, confidering it as Tome refraCtory mineral or marcaGte; fome of 
them, however, had attempted to melt*it, and to make toys of it, as tobacco- 
boxes and other things or that kind *, but this muft certainly have been by 
allaying it with other metals, as we Ihall fbon fee the impoflibility of their doing 
It otherwise.' - v; 0 i ** : #, , ■ ■ 

Neverthclefsj thifi metal contiiruedtobe fo; aegile^pd* -’that It-.' was, entirely 
unknown # Europe tilf Doit '.Antonio;Ulloa, a Spaiiim mathematician, who 
accompim&i ’-#6*1^. by the King, of Prance to Peru 

to 'determine .te;'%bre a.jdegree' of -themeri¬ 
dian, firft 'ilifife dt Madnd in the 

year x fittte* gf %nd. s .feprelehts.it'as. : ail intradlable metallic 

4taxte» wMch-'tftpe^-the,e^ai^ibB ghldtfirom the ore when it was in a large 
quantity. This account was not very Ttkely to excite, tfie cuftdfity of chemifts 
concerning a hew' perfefiS' metali ahd a matter fo; interefting and furprifing as 
■ they ,; afi;erwafd#'li^hd^if tup*&$■■;■■■ * ■'* 

£ia£in*y4i^ called ffW, 

infeormedi had'' 
i; ^>'^a^.th^.;ibfne : good chemical trials 

in; water, yielded two 
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or ir. Since that time} ibveral ckroifb, the chief of which Are M, Scheffer, of 
'the SWedilh Academy, and Dr. Lewis,'"of ^he'J^hy^-Sofeiety'df d*ond©^'-.have 
very particularly examined - this ffnguIar^etati-'/aod' 

rimtftts. • Dr.;Lewii'has'ift ““' 1 

lent memoirf communicated ^ __, 

, httle known .in Prance till tlife i£.'tho 

• progrefs of fcience, coffered, ArsnlWted^^ «*ount 

oi all that had hitherto be«*H dOab iipon 'plitl^^ tit. fa'wtfk' entitled; 'Jftftfaa* 
White Ge/d, an eight# MetaL • , : ■ i ’\ v - \ ’"*'•} ' ;'■*'■ ■• \ ■vy^r.’., ■! 

'. This publication excited'fh$ • cOricfcofItiara 
new 'and inteteftiflg object * but th& difrculty i* ofcwifilir^ ‘dw 


rn its 
■"•"■experiments 
tor 


prevented all of them from beiftg abte j 
MeflTrs. Mactjuer and Besuiine r *w 9 re■ 
upon it, which they have publifficd amongft tho 
the year 1751. *_ \ 

About the fame time alfo, Mr. Margraaf examined pktina, and publifficd a 
.ddTertatidn concerning* it. * • •' .•>•%:».• y* *< 4;j.y i^r- , - ■ 

Theie are the only chenrifts -’-Vdio/ have ;rxaiSmfdf who have 

•publifficd-.their;- refcarches edofeet*iing : 4 h& rfMvMttf; .^-fKitsfakhough their 
number be*fmall, yet their experiment* ire•*lb njumeeotfs • matte wtrh fuch 
accuracy, and in general & corififbsht w^''\tt«bli>«u^UE^s- : .%.<c#c&ing and 
comparing them, we may acquire ascertain and altnoft «s exftenff*se knowledge 
of platina as of the other metals that havr been known from jdmeimmemoriai. 

* * " ’ ‘dieixpeiSmots 


This article fttall contain 


made by the aboye-mentidtked chetn^s. > .?,• >«it;w* ,<C < 

Plating a Spanish weird; . is' a ■ aa - As ^^*~ ■■ »■* ' 

ftgnifies fflver. It is thetefore cal 
is improper, firiCe it fefejtrbibs ffkef ot 




imperfectly in its color. ; . 'The gratt*#! 
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can only dftrt, * that , all that we' 
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■ dition, by' the molt violet #**#£«*r ;^^.'c£up> 

in the 1 cabinets of —* -■ i ~' ••■• •>■ ^ ,.».. ,* ■■ 


of w%h‘ate.a H ttle“i^*tded,,/ft M\ 
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interfperfed with particles 
of gold.. 
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pladna only by name, and. deny that it is-a peculiar metal, have therefore, 
with great impropriety, :«dva^ Margraaf had decompofed it, 

and had obtained from it tgo^^ii^^rail^rfcnic> r The contrary appears from 
Mr* Matgfaafis t&ffemmn,.Mr. the heterogeneous 

matters'.'which'were :d$*ie4. *$] other, chcmifts have done,} 

bsuerlit&-ispi:cso'^qi«»t 4 hais decompofed it: on the 
contrary* ^'doi# ft ?»aoue is alfo given 

to-itby aft '* <-•' ■;-.■,'«^ '"-z ' ■ 

The Color of 1 .White*'%k^. hot very brilliant, 

‘ Intermediate bietwixt t.Hc':.liwl^’; ; ^. ,, filwer:'‘aod' wfe’jgihpjr fibC'lwHU Ac fit ft. view 
they Tefet&frfc.'fo^ . -,T,fiey. a*e ; Ii^tb, v anfl' ;**e nearly 'as hard 

a? iron yi-lAp jl>Tf be .'flattened up¬ 
on i■'■..„• - : •• '• . 

Th.e.'fpeciSC;'igra.vity.' : tw*ty to ' that of 

gold,: In water, it: ibmctM^g^faitwixtiiin eighteenth and a nineteenth 

part of it? weight, • \, 

The tenadsy:' :o£ : ; thWpftfr*':df^l^eietal-has'i«ot 'been, determined*,. becapfe it 

_' £».mA: , • +*■**%. -i n,MK^y *rv rrt«lp» tk«. ^vwprlTV,^nl 1 1 Rnr if tKio 


cannot.be fonhadanto a 


•e.to make the experiment. But if this 

r *4. . , /1 'ft ' / <4 7» . , \/9 * Jl J 


quality- is tWli^MffdoieUi- pf metals, we may 

prefume, >ts tenacity is alfo greater,, 

if aft the 'waiN&i IjjAi#: • bfe/fisbrtn; to it* by art., 

Piatii ft ^\" fhee,frpm^ fm#.#nd tafle. It. is un- 
ftdiwral^le,-.water* utif’H'M'BtorQ fufreptibJe 
than the.*«*&• ■ L»k®^th«m kK<V ft. .V^ndef* 
tru&tble p? the which 

peculiarly ''jchftinimfhw 'ir* |hm®l^jkr-.b|r. Chttitriojftlhtehff k^t. 
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filvcr; and by annealing, their malleability was reflored, as if hi alfo to other, 
metals by the fame means. After experiments ib certain and well authenticated, 
we cannot doubt thacplatina is truly a metal, and even a third metal, as perfect 
in its kind as gold and filvcr are in theirs. This proportion will be Further 
confirmed by the other properties of platina. ; . ; 1 

Platina refills as perfectly as gold the a&ionof the vitriolic, marine,,or nitrous 
acids; in a word, of any pure acid* in whatever manner: applied* i Tbefe acids, 
concentrated or diluted, may be boiled any length of time upon platina with¬ 
out diflolving an atom of it t but a mixture of nitrous and marine acids, aqua 
regia, the folvent of gold, is alio the folvent of platina. JMeflrs. Macquer and 
Bcaume have Obferved, that an aqua regia compofed of equal parts of the two 
acids dilfolves mo(t of this metal. But, however the. aqua regia is made, more 
of it is required to diflolve platina than gold. Thefe chemifts employed a pound 
of aqua regia to diflolve an ounce of platina. All the acid of this quantity of 
aqua regia was not indeed employed to diflolve the platina, becaule much of 
it was diffipared in vapors during the operation, from the long time employed 
in the folution \ and therefore if the operation had been performed in clofe 
veflels, and by di&llladcai- and' • cdhobatiqrt**s Dr; JLewis ditl, a lefe quantity 
of aquA regia would have been. fufficiem: but this is a matter of fmali im¬ 
portance. - ■ * -r'y,/ . * , ' ■; ■, 

Aqua regia requires tobeafliftedby the heat of a land-bath, and alfo a con¬ 
siderable time, to diflolve platina Well. Although the color of this metal is 
white, its folution is very yellow, even deeper thart.that of gold. When a fmali 
quantity of platina only is diflblved in aqqp regia, or when a faturated folution 
is much diluted* a beautiful yellow color is produced, undiftinguiflbable from 
that of a folution of gold: but while the aqua regia becomes more and more 
iaturated with platina, its color becomes mote and more intenfe, and at laft red j 
but this apparent rednefs evidently proceeds from nothing but the intenfity of 
the yellow color •, for this faturated folution is rendered yellow by dilution with 
water. In this'circutnftAnce it is fimilaqto tin&urc of faffron. 

The folution of platina in aqua regia is acid and corrofive, and from it a 
neutral cryftallizable fait may be obtained. | : When tbn- 

centrated, and when the foiutiofi is nearlyJkuratecf, a confofrri ■ 
is formed at the bottom of the matjraA, which may be/found- to be a he^tp of 
very fmali, yellow, tranfparcnt eryfbls, Thefe cryflais df platinii inay be 
obtained much larger and'.more- beautiful■'.$$ okpj&iitia,: 
with w'very flow fire, and by 
of .platina• tinged the- ikin. ■ arid otfo 
color, in certain '- 


gold, 
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Platina may be precipitated from its folvent by fixed and volatile alkalis (l)- 
and thele precipitates are all of a yellow brick-color, when only ib much alkali 
is employed as is neceffary to faturate the acid of the foliation s but are of a 
paler color when a fuperabundanc quantity of alkali is employed, or when they 
are digefted in alkali. Thele colors of precipitates of pSatina proceed from a 
large quantity of faline matters which precipitate along with them, * nd which 
ftrongly adhere to them, and not from any calcination of this metal, or lofs of 
its phlogifton. The proof of this is, that if the cryftals or precipitates of 
plating be expofed to ftrong heat,' the lliline matters which adhere to them are 
expelled, the color occafioned by them is loft, 'and the platina recovers without 
any addition its ordinary metallic ftate. 

All the above-mentioned phenomena exhibited by platina treated with acids 
and alkalis are fimilar to thofe which gold exhibits in fimilar circumftances : but 
platina has alfo in this refpeft lome peculiar properties by which it differs from 
gold. i. The folution Of platina acquires a deeper color than that of gold. a. 
I he precipitate of platina made by volatile alkali does not fulminate as that of 
gold does. 3. Tin does not produce from the folution of platina a purple 
precipitate, capable of tinging glals, as it does frofn a folution of gold. 

Neither nitre, which quickly and cffedlually calcines all imperfect metals; 
nor corrofive fublimate, the acid of which, being very much concentrated, a< 5 ts 
upon almoft all metals; nor any other neutral lair, could occafion the imalleft 
alteration upon platina or upon gold. 

This lingular metal refills, as well as gold does, the aftion of fulphur, which 
fo powerfully diffolves other metals. From Dr. Lewis’s experiments we find, 
that liver of fulphur is capable of diffolving platina, as it does alfo gold, by 
fufion. Mr. Margraaf*s experiments leave this matter uncertain : but if, as wc 
have reafon to believe, liver of fulphur does difiolve platina, this is another 
» inftance of the conformity of this metal with gold. 

Almoft all metallic fubftances are capable of feparating platina from aqua 
regia, as they alfo* feparate gold. Platina precipitated by thele fubftances has 
its metallic appearance. In this refpefi: it conforms with a general rule, that 
metals precipitated by other metals have their metallic appearance. See Pre¬ 
cipitation. 

Mr. Margraaf relates, in his Memoir, a great number of experiments which 
he made to difeoyer the effe&s of mixing a folution of platina with other metallic 
folutions, and alfo of digefting pure platina with thefe folutions acid other faline 
fubftances, Thefe experiments furnifhed many curious and interefting fadts; 
but as feveral of them do not feem to In? confiftent with the cffential and ascer¬ 
tained properties of platina, nor even with fimilar experiments made by other 
chemifts, we have reafon to believe that thefe fingularities obferved by this able 
chemift proceeded from fome extraneous matters with which his platina was 

(l) Mr. Margraaf mentions a very lingular equal in power of union to the former alka* 
fad* -concerning the, precipitation of platina 11, and fuperior to the latter, produced 410 
by alkalia i namely, mat although vegetable precipitation, even when fo much of it was 
fixed alkali, and even volatile alkali, preci- added as to faturate the acid, nor even 
pitated this metal frdm aqua regia* yet the difturbed the transparency of the liquor, 
mineral aifadi, though in .other inftances 

i A a a x allayed. 
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allayed. From moft of thefe experiments, as, for inftance, from the yellow 
flowers obtained by fubliming platina with fal ammoniac, and from the blue 
precipitate formed by mixing his foliation of platina with a lixivium of Prufllan 
blue, we may conclude, that iron was the metal with which his platina was 
allayed, as he himfelffays. 

Platina, like gold, is capable taf .being allayed with all metals, and in thefe 
allays exhibits interefting phenomena. Dr. Lewis has examined thefe allays 
more carefully and fully than any other perfon. As we have faid nothing of it 
under the article Allay, we Ihail fummarily mention here what Dr. Lewis has 
obferved on this fubjedt. 

Platina, although very unfufible when alone, may however be fufed along 
with other metals with which it is capable of combining. Equal parts of gold 
and platina may be melted in a violent fire, and the allay which is formed may 
be eafily poured into an ingot mould. It is whitilh, hand, and may be broken 
by a violent blow. Neverthelefs, when it ha 9 been well annealed, it is capable 
of confiderable extenfion under die hammer. One part of platina and four parts 
of gold may be melted and allayed with a much lets fire than is requifice in the 
preceding experiment This allay is fo du&ile, that it may be extended into 
very thin plates without being broken, or even fplit at the edges. Dr. Lewis 
oblerved a remarkable circumftance concerning this allay, namely, that the 
platina, which was 4 of the whole mafs, rendered the gold no paler than guineas 
are, which contain only W of Giver. 

Silver and platina may be melted and allayed together in equal parts with a 
very violent fire. The allay which is formed is much harder and darker-colored 
than filver, and of a large grain, although it preferves feme ductility. Thefe 
qualities are lefs fenfible when one part of platina is added to feven parts of 
Giver: but this allay is ftiU coarier-grained and lefs white than filver. This 
coarfenefs of grain ftiews an imperfedt union ; and indeed filver and platina do 
not feem to unite very intimately *, for Dr. Lewis obferves, that when the allay 
of thefe two metals was left after fufion in the crucible,' a confiderable part 
of the platina was feparated and funk to the bottom. The platina did not 
appear to communicate any good quality to the filver, excepting a greater 
hardnefs. 


Copper feems to be moft improved by being allayed with platina. When 
indeed a large proportion of platina is added to copper, as equal parts or two- 
thirds, the allay is hard, brittle, and coarfe: but when a left quantity of 
platina is added, as from 4 to *%-, dr even left, a golden-colored copper is pro¬ 
duced, very malleable, harder, fufeeptibie of a finer polilh, fmoothcr-graincd, 
and much lefs lubjed to calcination and raft than pure copper. 

Dr. Lewis was not able to fufe forged iron with platina, which is not 
•furpFizing, when we conffider the refra&oiy qualities of thefe two metals: but 
he allayed platina with caft-iron, by throwing one part t/fTplatina to four part* 
or more of the iron when it was juft to iosfy Tow idlay was much 

harder, and much left fubjedtioruft, than pure Irofs. It was fufccptible of * 

very fine polifti. ' ' - **.. " ' ' * 

' Platina may hjfc. melted yrftijkjiaft||‘,all 
metals to twenty-four g&ftk dif tiii. * T% 
harder, more brittle, more dark-colored,« ai 


.parts of ^hc fwa 

. as of the' 

y ,1 r>l af i n *. 
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platina was larger. No advantage feemed to be acquirable by this allay. Lead 
alfo may be allayed in different proportions with platina, nearly as tin may, 
with this difference, that a much greater fire is neceffary for the formation of 
this latter allay, particularly when the quantity of platina is great. The metal 
refulting from it has a dark color, fomewhat approaching to a purple or violet, 
or it eafily acquires thefe colors when expofed to the air. . When the two metals 
fufed together are left in a crucible to cool, a considerable part of the platina 
leparates and falls to the bottom, in the fame manner as it does from the allay 
of filver. 

From Dr. Lewis’s experiments platina appears to be capable of amalgamating 
with mercury, but difficultly, and by a very long trituration with water, as, 
for inftance, during a week. 

If mercury be triturated with an allay of gold and platina, it fcizes the gold, 
and does not touch the platina. Dr. Lewis propofes this amalgamation as 
a method of leparating thefe two metals j and it is that which is employed in 
the ores of Peru, in which gold and platina are mixed together: but we do not 
yet know whether this (tparation be perfectly complete. 

Platina may be allayed with bifmuth nearly as with lead, and in a fimilar 
manner Tepa-aies from the bifmuth after fufi.cn. It gives to bifmuth alfo, as it 
does to lead, the property of acquiring, by expofure to air, violet, purple, or 
blue colors. This allay is always very brittle. 

Of all metallic matters zinc may be moft eafily allayed with platina, and 
moft effectually diflblved by fufion. Dr. Lewis obferved, that thefe allays did 
not appear very different from pure zinc j but that when the proportion of 
platina is confiderable, their grain is clofer, their color lels clear, and more 
bluilh than of zinc. They do mot tarnilh, nor change colors, by expofure to 
air. Laftly, they are harder than zinc, and have not the lemi-malleability of 
this femi-metal. 

With regulus of antimony platina formed a darker and harder compound 
than the pure, regulus. * 

Dr. Lewis has combined platina at the fafrre time with two metallic matters, 
fuch as with brafs compofed of copper and zinc, and with bronze compofed of 
copper and tin. The moft lingular phenomenon of this latter allay was, that 
the copper and tin aCting conjointly upon the platina was capable of diffolving 
more of it than they both could dd feparately. This allay was hard and capable 
of receiving a fine polilh, but is fubject to tarnilh, which fee ms to happen to all 
the allays of tin or of lead with platina. 

Equal parts of platina and brafs formed a compound very hard and very 
brittle, capable of receiving a very.fine polilh, and not fubje<& to tarnilh. It 
might therefore be employed ror lpeculums of telefcopes, and would be 
much preferable to thole now ufed, all which have the great disadvantage of 
tamilhtng by expofure to air, and cven very quickly. 

0k Lewis does not mention effects of allaying pladna with arfepic^,but 
Mr. Scheffer affirms, that if Only a twentieth part ol arfenic be added to platina 
when red-hoc in a crucible, thefe two fubftances will be perfcftly fufed, and- will 
, gr^y. ^miilL remarkable experiment requires confirma¬ 

tion: fo^ Mr. Maxgt^ h^ing 4fo treated thefe two matters together, did not 
perceive ax>y Etch a^iOjl of afiehlc upon platina. From one of his experiments 
: A a a a 2 wc 
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we find, that hating expofed to a violent fire during aii hour a’ mixture of an 
ounce of jplatina with a fufible glafs compofed of eight ounces of minium, two 
ounces of flints, and one ounce of white arfenic, he obtained’a regulUs of 
platina, well united and fufed, which.; weighed an ounce and thirty-two grains, 
the furface of which was fmooth,* white and (hitting, and the internal parts 
grey, but which neverthelefs appeared (uffidently white.when it was filed. 

The cupellation of platina was one of the moft important experiments to be 
made •» becaufe if this operation fucceeded perfe&Iy, we might thereby obtain 
compaffc and malleable mafles of pure platina, in the fame {late as a metal 
which had been well fufed, and of which all ibrts of utenfils might be made, if 
not by calling it, at lead by forging. All the chemifts who have examined 
this metal, and particularly Dr. Lewis, have ufed their utmoft endeavours to 
cupel it well. But although they have ufed every expedient to apply the 
ftrongeft heat, they have not perfectly fucceeded. The fcorification proceeds 
well at the beginning of the operation, as when gold and filver are cupelled : 
but the cupellation afterwards becomes more and more difficult; becaufe, as the 
quantity of lead diminilher, the matter becomes lefs and lefs fufible, and at lad 
ceafes to be fluid, n^twitliftanding the moft violent heat; and alio becaufe, 
when the quantity of platina is greater than that of the lead, this latter metal 
is protected, and is not converted into litharge. Hence the regulus obtained 
is always dark-colored, rough, adhering to the cupel, brittle, and weighing 
more than the platina originally employed, from the lead which remains united 
with it. Meffrs. Macquer and Beaume appear neverthelefs to have carried this 
experiment further than any other chemifts, as they kept the matter expofed 
to a violent fire during a longer time, that is, about fifty, hours fuccefiively ; 
therefore, although' their platina was tarnifhed and rough on its'furface, it 
was internally white and finning, eafily feparable from the cupel, and a little 
diminilhed in weight, a certain proof that no lead remained in it. This platina 
was alfo du&ile, and capable of extenfion under the hammer. Cupellation‘is 
therefore a certain method of applying platina to ufe,’ and of forming it into 
utenfils. * „ 

The fdenccs,' commeice, and arts mull receive great advantages from the 
application of a new perfefl metal to ufeful purpofes, which to the fixity and 
mdeftrufribilitv ftf gold unites a hardnefs and folidity almoft equal to thofe of 
iron *, which is unalterable by the adion of water and air; is not fubjed to ruft; 
und refills as well as glafs or earthen veflels all falls, even aqua fortis and other 
pure acids. We regret, that although large quantities of it are found in 
America, it is fo exceedingly rare here. 

The caufe of this great "fcarcity of platina is, that the Spanifli Mirtiftry have 
1 rohlblted the faJe of it, or the extraS ion of it from the mines. Thefe prohi¬ 
bitions were certainly from good motives and wife intentions •, for this metal 
was no Jo one r known than it was employed for the adulteration of gold), for 
which purpofe it is very fit, as it fuftaim all the ordinary trials of gold, has the 
fame fpecilic gravity, and renders gold much lefs pale than filver. The ufe of 
a metal with which frauds fo prejudicial might be committed with impunity 
was neccflarily interdided : but fince thebeft chemifts of Europe have examined 
platina, they have published certain and eafy methods by which the fmhlleft 
quantity of platina mixed ■With gold may be difeovered, and by which thele 
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metals may be feparated, in whatever proportion they may happen to be united. 
Thefe methods may be feen in the Memoirs of the chemifts who have examined 
this matter. We ihali here relate only one of the mod convenient and leaft 
troublcfomc. It is founded on a property which gold has, and not platina, of 
being capable of precipitation from aqua regia by martial vitriol -, and upon a 
property'which platina has, and ndt gold, of being capable of precipitation from 
aqua regia by fid ammoniac. When therefore we would difeover if gold be 
allayed* with platina, let it be diflblved in aqua regia, and to this folution, 
which will contain both metals, let fome fal ammoniac diflblved in water be 
added* upon which the platina will be precipitated in form of a brick-colored 
fediment. If, on the other fide, we would know if platina contained any 
gold, let this platina be diflblved in aqua regia, and to the folution add a 
folution of martial vitriol in water,' upon which the liquor will become turbid, 
and the gold will’form a precipitate'which rnay be eafiiy feparated by decanting 
and filtrating the liquor; 

We may then affirm, that the reafons which induced the Spanifh Miniftry 
to interdid the ufe of platina no longer fubfift *, and We hope that when they are 
once convinced of this, fociety thall no longer be deprived of a fubftance which 
may be fo advantageous to them, and which may be a new fource of wealth 
to the Crown of Spain, the foie proprietor of this precious treafure. 

DXLV. PLUMBUM C O l R N E CJ M. I his is a combi¬ 
nation of lead with marine add. It is a metallic fait which may be made by 
combining diredly lead with that acid: but this procefs is not much ufed, 
becaufe others are more convenient.' For inftance, by pouring fome marine 
acid, or the folution of a fait containing it, into a folution of lead made by 
the nitrous acid, we obtain a jalumbum corneum, which falls down to the 
bottom of the veflel, if the liquor does not contain too much water. A fimilar 
combination may be made by diftiUing calxes of lead, as minium, for inftance, 
with fal ammoniac.* • The lead difengages the volatile alkali of this fair, and 
unites with its add, which is the fame as that of common fait. 

.Lead united with marine acid has fome Tefemblance to luna cornea, which 
is a combination of.fiiver with the fame acid ; and hence, has been called 
plumbum corncum. Like the luna cornea, it is femi-yolatile and cryftalli/able, 
but is infinitely more foluble in water. This combination is not uied in the 
arrs, and little in chemiftry. Lead. 

DXLVI. P O M P H O L I X. This is one' of the names given to 
the flowers of zinc fublimed during the deflagration of this icmi-inetal. See 
Flowers of Zinc and Zinc. 

DXLVI I. P O R C E L A I ISf. Porcelain is the molt beautiful and 
fineft of all earthen wares. AU earthen wares which are white anti femi- 
trariparent are generally tailed porcelains : but amongft thefe fp great differ¬ 
ences may be obferved, that notwithftanding the fimilarity of their external 
appearance, yet when they are examined chemically, they cannot be con fide red 
as matters of the lame kind* Thefe differences arc fo evident, that even 
perfons who are not connoifleurs in this way prefer much the porcelain of 
ibme.'icqufotfSes ;t©, ;th#t ;6f/b&ersi: V, , 

As • differ lb much from each other, no general 

procefs can be given for miking it. Wc ought therefore to confine outfelves 

; ■to 
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•to defciibe and confider the manufa&ure of fome particular porcelain, remark¬ 
able for its excellence and beauty. But this alfo 1$ almoft impracticable *, be* 
caufe in all the manufactories where it is made, both in France and other coun¬ 
tries, t|ie ingredients and method of preparation employed are carefuHy con¬ 
cealed. Nevertheless, we have a general knowledge of the principal operations 
of this manufacture, which we *fhali here deliver j and that we may Supply 
the derails which we cannot deferibe, wefhall give our opinion concerning the 
qualities which the belt porcelain ought to have# This teems to be ne„celTary, 
as the manufacture of porcelain is an object more attended to than ever; and 
as many perfons, otherwife intelligent, talk and judge of it without having any 
precife notions on the fubjeCt. 

The art of making porcelain is one of thofe in which Europe has been excelled 
by oriental nations. The firft porcelain that was feen in Europe was brought 
from Japan and China. The whitenefs, tranfparency, finenefs, neatnefs, elegance, 
and even the magnificence of this pottery, which foon became the ornament 
of fumptuous tables, did not. fail to excite the admiration and induftry of Eu¬ 
ropeans. I fiiall not here relate the hiftories of the feveral attempts made in 
Europe to imitate the oriental porcelain, as mod of them are unknown, and 
would lead us too far from the fubjeCh I fhall only fay, that in different 
parts of Europe, earthen wares have been made fo like the oriental that they 
have acquired the name of porcelain. Neither fhali I inquire into the sera of 
the eftablifhment of the feveral manufactures of porcelain in Europe. I Ihali 
only fay, that 1 believe the firft European porcelains were made in Saxony and 
in France * and afterwards in England, Germany, and Italy. But as all thefe 
were different from the Japanefe, fo each of them had its peculiar character. 

We now proceed to determine the quality of the principal porcelains, namely, 
thofe of Japan or of China, of Saxony and of France. 

The iliuttrious Reaumur firft attended to this objeCt, and communicated 
his rc-fearches in two Memoirs before the Academy of Sciences in 1727 and 
1729. This great experimental philofopher took the belt method or arriving 
at a thorough knowledge of the fubjeCt * and although he, was miftaken in 
fome points, and altho* he neglcCted to confider fome of the cflential qualities 
requitke to conllitute good porcelain, he is neverthelefs the firft perlon who 
publiihed any diftinCt notions upon the fubjeCt. He did not fatisfy htmfelf 
with confidering the external appearance, the painting and gilding, which 
are only ornaments not cflential to the porcelain, but he endeavored to 
examine it,internally : And having broken pieces of the Japanefe, Saxon, and 
French porcelains, he examined the differencc of theirvrtf*«f'(which name Is 
given to their internal ftru&ure). The grain of the Japanefe porcelain ap¬ 
peared to him to be fine, dole, compact, moderately frnooth, and fome what 
Aiming. The grain of the Saxon porcelain was found to be ftili more compact, 
not granulous, frnooth, (hining like enamel. Laftly. the porcelain or St. 
Cloud had a grain much lefs dole and fine than that of Japan, not, or but little 
Alining, and refembling the grainof fugar. ■■ 

From thefe firft obfervations h^rf Reaumur perceived that porcelams differed 
confiderably., .That lie might examine ^ 

/loknt heat# ptoce effendd difiermices, than tame, of the mam ' 

v... ■■ Y;pthii!i 
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this trial $ for the Japanefe porcelain was unaltered by the fire, and all the 
European were melted, as Mt. Reaumur fays. 

This eflential difference betwixt the Japanefe and European porcelains fug- 
gefted to Mr. Reaumur a very ingenious thought, and in many refpe&s true, 
concerning the nature of porcelain in general. As all porcelains fomewhat 
rdemble glafs in confiftence and tranfparency, tho* they are lefs compact and 
much lefs tranfparent, Mr. Reaumur Confidered them as Jetni-vitrifications. But 
every fybftance may appear, and may actually be in a femi-vitrified ftate in two ; 
manners: for, firft, it may be entirely compofed of vittifiable or fufible 
matters and in this cafe, by ex poling it to the aftion of fire, it will be actually 
melted or vitrified, if the heat be fufficiendy ftrong and long-continued. But 
as this change is not made inftantiy, efpecially when the hear is not very vio¬ 
lent, and as it pafles through different ftages or degrees, which may be more, 
eafily obferved as the heat is better managed; herice, by flopping in proper 
time the application of heat to porcelain made in this manner, we may obtain 
it in an intermediate ftate betwixt thofe of crude earths and of completely vitri¬ 
fied fubftances ;’and alfopoffeffed of the femi-tranfparency and of the other fenfible 
qualities of porcelain. We know alfo, that if l'uch porcelain be expo- 
fed to a flronger degree of fire, it will then be completely fufed and entirely 
vitrified. But moil of the European porcelains have this fufibility, from 
which Mr. Reaumur concludes, that their compoficion is founded upon the 
above-mentioned principle. 

In the fecond place, a pafte of porcelain may be compofed of fufible and 
verifiable matter, mixed with a certain proportion of another matter which is 
abfoluteiy unfufible in the fires of our furnaces. We may eafily perceive, 
that if fuch a mixture be expofed to a heat fufficient to melt entirely the vicri- 
fiable ingredient, that this matter will actually melt j but as it is intermixed 
with another matter which does not melt, and which confequently preferves 
its confiftency and opacity, the whole muft form a compound partly opake 
and partly tranfparent; or rather a femi-tranfparent mats *, that is, a iemi- 
yitrified fubftance, or porcelain, but of a kind very different from the former * 
for as the fufible part of this latter has produced all its eflfeft, and as it has been 
as much fufed as it ‘can be during the baking of the porcelain, the compound 
may be expofed a fecond time to a more violent fire without approaching nearer 
to a compleat vitrification, or without departing from its Rate of porcelain. 
But as oriental porcelain has precifely thefe appearances and properties, Mr. 
Reaumur concludes with reaibn, that it is compofed upon this principle ; and 
he afterwards confirmed his opinion by undeniable fa&s. 

Father EntrecoJlcs y miflionary at China, had font from thence a fummary 
defeription of-the procefe by which the inhabitants of that country make their; 
porcelain $ and alto a fmall quantity of the materials which they employ in 
its cotnpofition. He faid that the Chinefe compofed their porcelain of two 
ingredients, one of which is a hard done or rock, called by them fefuritft*. 
which they carefully grind to a very fine powder; and the other, called by them 
is a white, canhyfubftance, yrhich they mix intimately with the ground 
petontfe, Mr. Reaumur examined both thefe matters, and having expofed 
' wiribldssic' ■ Ise difeovered that the petuntfeTiad fufed 

without ftddSiott* and that the kaolin had given no fign of fufibility. He 
‘ . , ■'/ ■'/> ' ■ afterward; 
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afterwards mixed thefe matters, and formed cakes of them, which by baking 
were converted into porcelain fimilar to that of China. Mr. Reaumur eafiiy 
found that the petuntfe of the Chinefe was a hard ftone. of the kind called vi- 
trifiable, but infinitely more fufible than any of thefe .which were known in 
Europe; and that the kaolin was a talky matter, reduced to very fine powder ( m ). 
From that time he hoped to rfeake a porcelain of die fame kind as the Chinefe 
with materials found in France. Whether he t could not find any materials 
equal to thofe of China, particularly that material analogous to the petuntle 
of the Chinefe, or becaufe other occupations prevented the continuance of his 
refearches, we do not know ; but we find, from his fecond Memoir upon porcelain, 
that he afterwards attempted to make an artificial petuntfe, by mixing our vitri- 
fiable ftones with falts capable of rendering them fufible, or even by fubftkuting 
for it glafs ready formed, and by adding to thefe fuch fubftances as he thought 
might be fubftituted for kaolin. But ne probably found he could not execute 
thefe intentions, for he did not refume this fubjedl from the year 1729 to 1739, 


(w) The petuntfe is improperly ranked 
nmongft the clafs of earths called verifiable, 
bccaulc it is fufible without addition, and 
becaufe it is, not hard enough to elicit fparks 
from fteel ; whereas the verifiable or fili- 
ccous earths are unfufible by fire, unlefs 
they contain fome metallic mixture, and 
are very hard* Authors have not deferibed 
very diftin£Uy the petuntfe; fome believing 
it to be an alkaline fpar, and others the 
rhomboidal quartz, called ftldtfpar. But 
from the later accoants, and from a know¬ 
ledge of fome experiments that have been 
made fuccefsfully concerning porcelain, 1 
believe that the petuntfe is different from 
both thefe fubftances, and that it is a white 
opake floor. At leaft I have feen excellent 
porcelain made with fuchafluor together with 
a white argillaceous earth. The texture of 
this fluor was laminated, its figure was in¬ 
determinate, it was rendered luminous in the 
dark by fridlion, it was fufible by violent 
heat, it was not fufficiently hard to elicit 
/parks from*fteel, and it was indifibluble by 
acids. It feems to be of the lame kind' as 
the Bolognian ftone, and the white heavy 
fluors, which, as Mr. Margraaf found, are 
capable of acquiring by calcination with in¬ 
flammable matter the property of abforbing 
light. See Phosphorjc Stonrs. Mr. 

, Scheffer’s examination of Chinefe petuntfe, 
publlihed in the Swed. Tranf. 175$ cor- 
refponds with the above account, excepting 
that his fpecitnen appears to have had a 
greater tranfparency than the floor above 
deferibed, and to referable the lapis fpecularis. 
which aliopoffefies the phofphoric proj 


of the Bolognian ftone, and contains, accord¬ 
ing to Mr. MargraaFs .experiments, nearly the 
fame principles as .that ftone and the heavy 
white fluors above deferibed. ^-Phospho¬ 
ric Stones. I do not, however, mean to 
affirm that no porcelain can be made with¬ 
out fuch a fluor. I am inclined to believe 
that porcelains may be made of other ma¬ 
terials befides a clay or kaolin, and a white 
fluor or petuntfe. One of the ingredients of 
the Saxon porcelain is a beautiful white ftone;* 
Which is riot fufible by a moll violent heat. 
See Mr. D’Arcet's Memoir fur i’A&ion d'un 
Feu Violent, &c. Mem. del'Acad. Ues Sc. 
1766. . Pure clays fingly, or mixed with 
finely-ground filiceo’ua earth* acquire by vio¬ 
lent heat the hardnefs and all the properties* 
excepting' the femi-tranfparency, of por¬ 
celain. ; 

'The kaolin of the Chinefe is a white argil¬ 
laceous earth, fometimes intermixed with 
particles of mica,, and, as Mr. Bom are af¬ 
firms, fome times with particles, of quartz 
and of calcareous earth. But the quantity 
of the laft fubftance muft be very - final), as 
it would render the argillaceous earth fu¬ 
fible, and confequently unfit for -the pur- 
pofe of a kaolin, f&r. Gucttairi, who has 
written a Memoir upqfi fchf, ingredients of 
Porcelain (Mem*. pf. the Acadv of Sciences, 

■ *705.)' ckfcrltei. |M. kaolin its 'ft, white ar¬ 
gillaceous earth without any calcareous mix¬ 
ture. Probably the " calci^ts'^bafUefes 
foundihtbe 
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■when he gave a procefs for converting common glafs to a Angular kind of 
porcelain, to which he has given his name, and of which we foali treat in the 
„ following article. _ 

Although Mr. Reaumur has not exhausted entirely this fubjefl, he has lur- 
naounted many difficulties, and has given juft notions concerning it: In a word, 
he has opened the road for all thofe who afterwards engaged in this purfuit, 
and has therefore a right to (hare the honor of the important difcoveries which 
have been lince made by others. • 

But as a perfon who firft unravels fo intricate and hidden a matter as the 
manufacture of porcelain, can fcarCely dilcpver every thing concerning his fub- 
je£t, fo Mr. Reaumur has been miftakeny or rather milled in two important 
points* His firft error concerns the Saxon porcelain, which he confounds with 
the other fufible porcelains made in Europe. I do not know whether formerly 
a porcelain was' made in Saxony, com poled entirely of fufible or verifiable 
materials, the vitrification of which was ftopt in proper time. Poffibly this 
■was the firft kind of porcelain made in that country, and which Mr. Reaumur 
had examined- But I am certain that I have never, feen ar.f fuch Saxon por¬ 
celain, and that all of that country which 1 have examined was capable of 
refilling the moft violent fires without fufion, as well, at leaft, as thofe of China 
and Japan. Mr. ; Reaumur might have been milled by the appearance of the 
internal texture of this porcelain. For when a piece of it is broken, its internal 
furface does not appear granulous, but compact, uniform, fmooth, Alining, and 
, much refembiing white enamel, Buf this appearance, fo far from foe wing that 
Saxon porcelain is a fufed of vitrified fubfiance, proves that it is not entirely 
compofed of fufible matters. All who have confidered attentively this fubje< 5 fc 
know that the internal furface of the moft fufible porcelains is alfo the lead 
dehle and le'aft compact: the reafon of which is, that no virreous matter can be 
fmooth and denfe internally, unlefs it has been completely fufed. But if the 
denfity and foining appearance of the internal furface of the Saxon porcelain 
were only the effects or the fufion of a vitreous matter, how could we conceive 
that vefiels formed of that matter foould have fuftained the necelfary fufion 
for giving this 5 denfity and finning appearance, without having entirely loft 
their foape ? The impoffibility of this is evident to any perfops who have been 
conver&nt in thefe matters, and in the fufion of glafs. 

This quality of the Saxon porcelain mnft therefore proceed from another 
Caufc. It does indeed contain, as every porcelain does, particularly thofe of 
China and Japan, a fufible tuhftance, which has. been eveii completely fufed 
durine the baking. Its denfity alfo and its internal luftre proceed chiefly from 
this fufed matter; but we am alfo certain that it contains a large quantity of 
a lubftanee abfolutely unfafible, from which it receives its admirable wlutenefs, 


dSirtiA&^r^fi®^(y;iSWiejC*«>rpprates [ *itri the tolible juWlance.-, |E 

of fufible matters alohe* 'I'affiftii,, 

' .be fufed, unld&by a fire capable alfo 
of . •• ’ Ifhe Saxon ’ polt^lain . h therefore not 

-to arc' vitreousandfufiltfe, biit is in Its kind 

. 'V 1 " B bb b a . 
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as excellent as that of Japan, and perhaps fuperior, as we ftiali fee when we 
cmmi -race the qualities which conlfcitute the excellence of porcelain. The 
of Mr Reaumur’s fecond error, or, at lead, that which,he has nptfuf- 
fh h-ntly explained, is the kaolin of China. According to him, this matter is a 
line talky powder, from the mature of which, with petunde, the oriental por¬ 
ed ,5 in is formed. Poffibly a very* finely-grourid talky fubftance mixed with pe- 
tuntfe might form a porcelain fimilar to the oriental; hut perfons acquainted 
with the manufacture of any porcelain, , mud: perceive the impoffibility of 
forming vefiels, unlefs the pafte of which they are made be fo duCtile and 
tenaciour, that it may be worked upon a potter’s lathe, or at lead: that it may 
be moulded. But talks or any kinds of ftones, however finely ground, cannot 
acquire the requifite tenacity, which clays only, of all known earthy fubftances, 
poftefs. The Chinefe porcelain vefiels evidently appear to be turned upon the 
farhe, fin e they retain the marks of it; hence they mu ft have been formed of a 
very tenacious pafte, and coniequently the kaolin is not a purely talky matter, but 
is mixed with days ° r elfe the petuntfe and kaolin are not, as Mr. Reaumur 
fuppofes, the only ingredifnts of the pafte of which Chinefe porcelain is formed, 
but a fufikient quantity of fome binding matter, unknown to father d’EntrecoJles 
and Mr. Reaumur, mull be alfo added. 

Ah hough, fince Mr. Reaumur, no fcientific perfon has written concerning 
porcelain, many have attempted to make it. Manufactures have been eftablifbed 
in ahnoft all the ftates of Europe. Befides that of Saxony, which has been 
long eftablifbed, porcelain is alio made at Vienna, at Frankendal, and lately 
in the neighbourhood of Berlin. All thefe German porcelains are fimilar to 
the Saxon, and are made of materials of the fame kind, although they differ 
fome what from each other. England and Italy alfo have their porcelains,, the 
chief of which are thole of Chellea and of Naples. Mr. dc la Condamine, 
in his la(t journey into Italy, vifited a manufacture of porcelain eitablilhed 
at Florence by the Marquis de Ginori, then governor of Leghorn. Mr. de la 
C ondamine obferved particularly the large fize of fome pieces of this porcelain. 
He fays he faw flatties and groupes half as large as nature, modelled from 
fame of the fineft antiques. The furnaces in which the porcelain was baked 
were conftru&ed with much art, and lined with bricks made of the yorcelain 
materials. The pafte of tiiis porcelain is very beautiful} and from the grain of 
broken pieces of* it, it appears to have all the qualities of the beft Chinefe 
porcelain. 'A whiter ^glazing would be defirable, which they might probably 
attain, if the Marquis Ginori was not deterriHjied to ufe tbofe ipaterials only 
which were found in that cpbntry. * . : -y 7 77 r - : 

But in no ftate of Europe have fuch aftemkts mad? tP dffcb'vef por¬ 
celain, or lb many manufactures of it been' ..efablti^bd,,„ : as rin'-Rranise,; .'adore 
even Mr. Reiuihur had publifhed on this fii%e$ #i papain 
' Cloud, and'ib the fubuib of St. Aotoihe at which tljq^jtteous 

and fufible kind, but dohftdefiably beautifuls; 
manufitaureS, Of it have'' been/' 

Orleans.; the porcelains of Viibi^b.-.'baye a 
the admirable, works, producedhib-the 

honor to France. Th&jporiieJain ''lrbni : ^^i|lhg 

white, its beautiful glazing* indcolored rg^oO'fldl, 'in.,wbfoh : iftas 
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.«ver equalled it. The magnificence of the gilding, the regularity and elegance 
of its rof ms, furpafs every thing, of the kind. In the painting and fcidpturc 
much genius and talents are delayed. We cannot commend this work more, 
than by mentioning that Meflrs. Bachelier and falconet prefide and direct it. 
Laftly, as all the operations of this truly .great ,and royal ettabhihment are 
dire^ed by men of known capacity, afiitled by pfcilofophical and chemical 
refearches, this manufa&ure is upqa the point of producing porcelain capable 
of. emulating or equalling, the moll perfect and aioft folid works of this 
kind (#). We ought alfo to giv« due praifes co fevcral of our contemporaries 
and countrymen, who have difeingmlhed themfdves in their attempts in this 
way. Mr. Guettard, phyfician of the Fatuity at Paris, an able naturalift of 
the Academy of Sciences, and who has particularly applied hind If to the ftutly 

of earths and foffils, feema to have been one of the firtl who, fincc Mr. Reau¬ 
mur, pretended to have found in France a kaolin and petunife of the lame 

Mr Guettard has lately published an account of his dilcoveries on this fub- 
iea, in the Memoirs of the Academy of Sciences'for the year 1765, I he 
kaolin which he employed was a white argillaceous earth, filled with mica, 
which he found in the neighbourhood of Alenfon s and his petunclc is a hard, 
quartzofe grit flows (0), found abundantly in the;fame country, with which 
' the ftreets of Alen^on are paved. We alfo know that Mr. Guettard had begun 
to make his experiments on porcelain with thele materials in the year 1 75 x ’ 
together with the late Duke of-Orleans, to whom he was attached. The Count 
de~Lauraguais, of the Academy of Sciences, who has acquired a dittmguifhed 
reputation in chemiftry by feyeral excellent difeovenes, on the acetous ether, 
on the folution of fulphur by fpirit of wine, on the inflammation and cryftal- 
litation of radical vinegar, dec. engaged in the purfuit of porcelain for feveral 
years with uncommon ardor and conftancy. He fpared no trouble nor ex¬ 
pence to attain his'purpofe, which was to make porcelain equal in all refpe&s 
to that of China and Japan. He fheWed feme pieces made by him, m the 
year 1766, to the Members of the Academy of Sciences. Ihe perfons ap¬ 
pointed by them to examine it gave their opinion, that of all the porcelains 
made in this country, that of the Count de Lauraguais moft refembled the 


,(„) The porcelain of the King of France*# 
manufa<&ure at Sevres deferves roach of 
the magnificent encomium here given 
to it, for the beautiful Whiftnefs of its 
ground* for the neatnefs of execution ; and 
cfpeciaUy for the good tafte ;fhewn in the 
modelling, deftgnrog, and decorations. But 
:j* ismueb inferior to she Saxon or to the 
oriental porcelain, in the ifltrinfie ej^fel- 

and -AW**?* 


pofeehuiL# ;the.,|ihf«rift'r' t him >, /fax . »: 
dichf's’-ijli! Jte*r‘ 

.The 'swaB^ww’^rfr«£*. 

■: ■ / ■■ ' b#: 


peel to the Royal proprietor of this manu¬ 
factory by ndt mentioning the defects of the 
porcelain of,Sevres j but from his expecta¬ 
tions of that porcelain being further im¬ 
proved and rendered etjual to the moft per¬ 
fect works of this kind, we may prefume 
that he. was not ignorant of tbefe defeats. 

(a) The ahove-defcribed floor or petuntfe 
is frequently found intermixed with quartV, 
and Arith mjca, forming, compound ftopes. 1 
which, if the quantity of the fluof jriWdmL 
, .jiapsiu -f&’- the, fame, tihie, theVu^ber 

; 'ijrtgifdiieubs contain #a hnetallic ti«g^ may 
■f be emblbyed in ih^ifiitnufa£fure’of v ; pdrcelain. 
Frobabiy the flpbd found near Al&t£on is of 
the. kind here deferibed. 
b b a 
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as excellent as that of Japan, and perhaps fopferior, as we (hall fee when we 
enum rate the qualities which conftitute the excellence of porcelain. , The 
of Mr Reaumur’s fecond error, or, at lead, that which be has ngt fuf- 
i'.cirndy explained, is the kaolin of China. According to him, this, matter is a 
line calky powder, from the mixture of which with petuntfe, the oriental por¬ 
celain is formed. Poffibly a very finely-ground talky fdbftance mixed with pe- 
tuntfe might form a porcelain fimilar to the oriental; but perfons acquainted 
with the manufacture of any porcelain,, muft perceive the impoffibility of 
forming veffels, unlefs the pafte of which they are made be fo duClile and 
tenacious, that it may be worked upon a potter’s lathe, or at lead that it may 
be moulded. But talks or any kinds of Clones, however finely ground, cannot 
acquire the requifite tenacity, which Clays only, of all known earthy fubftances, 
poflefs. Idle Chincfe porcelain vefiels evidently appear to be turned upon the 
lathe, fine they retain the marks of it; hence they mud have been formed of a 
very tenacious pafte, and consequently the kaolin is not a purely talky matter, but 
is mixed with day* or elle the petunde and kaolin are not, as Mr. Reaumur 
fuppofes, the only ingredients of the pade of which Chinefe porcelain is formed, 
but a diffident quantity of fome binding matter, unknown to father d’Entrccolles 
and Mr. Reaumur, mud be alfo added. 

Ah hough, fince Mr. Reaumur, no fciehtific perfon has written concerning 
porcelain, many have attempted to make it. Manufactures have been eftablifbed 
in aimed all the dates of Europe. Befides that of Saxony, which has beCn 
long edablifhed, porcelain is alfo made at Vienna, at Franketidal, and lately 
in the neighbourhood of Berlin. All thefe German porcelains are fimilar to 
the Saxon, and are made of materials of the fame kind, although they differ 
fornewhat from each other. England and Italy alfo have their porcelains, the 
chief of which are thole of Chelfea and of Naples. , Mr. de la Condamine, 
in his lad journey into Italy, vifited a rnanufa&ttre of porcelain efiablilhed 
ar. Florence by the Marquis de Ginori, then governor of Eeghorn. Mr. de la 
C ondamine obferved particularly the large fiase of fome pieces of this porcelain. 
He fays he faw datues and groupes half as large as nature, modelled from 
fome of the fined antiques. The furnaces in which the porcelain was baked 
were conftru&ed with much art, and lined with bricks made of the porcelain 
materials. The pafte of this porcelain is very beautiful j and from the grain of 
broken pieces or it, it appears to have all the qualities of the bed Chinefp 
porcelain. “A whiter glazing would be defirable, which they might probably 
attain, if the Marquis Ginori itfr not determined 

which were found in that' country./ . X _ s 7. , ■ ’’, 7-'; 7 ;/ n f _ , _ ' '■ 

But in no-date of iEtitpp^,. hmp fuch attebjjjte -b^vm^^/dlfcbsW por¬ 
celain, or fo many maputyfftdresof it been .£*;}$''Ftknb^ jw&re 

even Mr. Re&OtSiur had pubhlhed on this • 

Cloud, and ip the fuburb of St." Antoine ’ 

and fufible kidd, but Coiiitdeikbly 

manufii^ture^ of it have been r^blifhkf a£^ 

Orleans the, porcelains of M&fcfe ''haVe; ' c,v,w, ‘ *’ 

the idmiraUb works produced;>n the. 
honor to France; ^ha^'pMbtrlaih^liwrfd* 

white, its beautiful glazing,'and coloi«&;£ri6tiaoi,:kvlm , 0 $ppf 
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-«ver equalled it. The magnificence of the gilding, the regularity and elegance 
iof its fefros, furpafs every thingofthekind. In the painting and iculpturc 
much genius and talents are displayed. We cannot commend this work more, 
than by mentioning that MelFrs. Bachdier.and Falconet prefide and direct it. 
Laftly, as all the operations of this truly great,and royal eltabldhment are 
dirc&ed by men of known capacity, affixed by phijofopbical and chemical 
refearches, this manufacture is upon die point of producing porcelain capable 
of emulating or equalling the »mo& .perfect and molt folid works of this 
kind (»). We ought alfo to give due pratfes to fevcral of our contemporaries 
and countrymen, who have diftinguilhed themfdves ip their attempts in this 
way. Mr. Guettard, phyfician of the Fatuity at Pads, an able natural!(I of 
the Academy of Sciences, and who has particularly applied hind'If to the ftutiy 
of earths and fofiils, feems to have heen one of the firlt who, fince Mr. Reau¬ 
mur, pretended to have found in France a kaolin and petuntfe of the fame 
nature as tlie Chinde, , ,, 

Mr. Guettard has lately publiftied an account of his difcovenes on this fub- 
ie£t, in the Memoirs of the Academy of Sciences for tke year 1765. The 
‘kaolin which he employed was a white argillaceous earth, filled with mica, 
which he found in the neighbourhood of Alenson v and his petuntfe is a hard, 
quartzofe grit ffcone (o ) 9 found: abundantly in the fame country, with which 
the ftreets of Alenfon are paved. We alfo know that Mr. Guettard had begun 
to make his experiments on porcelain with theie materials in the year 1751, 
together w ith the late Duke of Orleans, to whom he was attached. The Count 
de & Lauraguais, of the Academy of Sciences, who lias acquired a diftinguifhed 
reputation in chemiftry by feveral excellent difcoveries, on the acetous ether, 
on the foiution of fulphur by fpirit of wine, on the inflammation and cryftal- 
lization of radical vinegar, &c. engaged in the purfuit of porcelain for feveral 
, y Cars with uncommon ardor and conflancy. He fpared no trouble nor ex¬ 
pence to attain his'purpofe, which was to make porcelain equal in all refpefts 
to that of China and Japan. He fhevM fome pieces made by him, in the 
year 1766, to the Members of the Academy of Sciences, The perfons ap¬ 
pointed by them to examine it gave their opinion, that of all the porcelains 
nude in this country, that of the Count de Lauraguais tnoft jrefcmblcd the 


r ? 

,(n) The porcelain ofthe Ktagof France’s 
manufacture at Sevres deferves much of 
tfie -magnificent encomium here given 
to ijt, for the beautiful whiUenefs»of its 
ground ; for the neatnefs of execution; and 
especially for' the good fafte (hewn. i»? the 
; modelling, defigning, and decorations. But 
It • •' much interior to die Saxotupr to the 
oriental porcelain, in the intrinfic excel- 
4«uetes, Jtrengrh, and, property 



pe£t to the Royal proprietor of this manu¬ 
factory by n 6 t mentioning the defects of the 
porcelain of Sevres but„ from his expedi¬ 
tions of that porcelain being further im¬ 
proved and rendered equal to the, molt per¬ 
fect works of this kind, we may prefume 
that be. was not ignorant of thefe defers. 

(«) The above-tleferibed floor or petuntfe 
is frequently found intermixed with quart* 
and ||rith mica, forming. compound Hopes $ 
; winch,' If the quantity of the, floor pfftlomi- 
"tiap¥,8,,, : ai3id('l^ W the fame, titrie,' .the:;^*bcr 
contain up ipctallic tingej* may 
i h thenfabufa^f iirfe,-'of jpprcelai n. 
? ^Frobably the-ftob«dfou«d n<^ &fta$on is of 
the kihd hetc defcribed. 
b b 2 porcelain 
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porcelain of China aftd Japan in folidity, grain, and unfufibility.^ It were 
to be wiihed that it poffefled equally the other qualities eflfential to the excellence 
of porcelain, namely, the whitenefs and luftre obfervable in the ancieitt Ja- 
panefe porcelain (/>). . v - 

We fhall not here particularly Examine the qualities of the feveral porcelains 
now known. We (hall only (hew* what thofe qualities are which constitute the 
perfeftion of porcelain. We muft firft carefully diftinguiffi the qualities which 
only contribute to beauty and external appearance, from the intriftfic knd ef- 
l'ential properties in which the goodnefs and folidity of porcelain confift. AU 
perfons who have made experiments in this way have fcon difeovered the pofe 
libility of making compounds very white, beautifully femi-tranlparent, and 
covered with a fhintng glazing, but which cannot be worked for want of te¬ 
nacity, are not fufficiently compact, are eflentially fnfible, arc fubjedf to break 
by fodden application of heat and cold*, and, laftly, - the glazing of which cracks, 
becomes rough, and confequently lofes its luftre by ufe, becaufe it is too fofe. 

On the other fide, we (hall alfo find it not difficult to compofe very tenacious 
paHes, which fhall he capable of being eafily worked and well baked, which 
in the baking fhall acquire the defirable hardnefs and denfity, which are un- 
fufible, and capable of fuftaining very well the hidden change of heat and cold •, 
and, in a word, which fhall have all the qualities of the mo!l excellent porcelain,* 
excepting whitenefs and beauty. We fhall loon fee that the materials fit for 
the compofition of fuch porcelains may be found abundantly in every country. 
The only difficulty then in this inquiry concerning porcelain is, to unite beauty 
and goodnefs in one compofition. I acknowledge that nature feems to be very 
fparing of materials fit for this purpofe, and therefore perfect porcelain will 
always be a dear and valuable commodity. 

Many will be furprized when I affirm, that before we had any knowledge 
of oriental porcelain, and from time immemorial, porcelain was made here 
equal in goodnefs and in effential qualities, and was univerfally ufed and even 
fold very cheap. For thofe potteries which we call grais or Jtme-ware are not 
of modern invention, and have all the effential qualities of the belt Japanefe. 
For if we except whitenefs, on which alone the femi-tranfpareney depends, and 
compare all the properties of Japanefe porcelain with thofe of our ftone-ware, 
no difference can be found betwixt them. 1 he fame grain appears internally 
in both ; the feme found is produced by (hiking them when properly fufpended \ 
the feme denfiry; the fame hardnefs, by which they ftrike fire with ft eel * the 
fame faculty of fuftaining the heat of boiling liquors without breaking, and 
the fame nnfufibility in fire, are obfervable. jLaftly, if the eartlis ofwhich 
ftone-ware is made were free from heterogeneous coloring matters, which 
prevent their whitenefs and fcmi-tranfparency; if veflcls were carefully 
formed * if all the proper attenubn* were givens and if thefc v^cls we|t cbver- 

(pi The porcelain made by tbat^ ; ||§efli- 
ou? a?td fcientifijc' nobleman«!' 'fajfi'-wim&f 
pofojfyi the tjntripfi^ «e^feoplfet' 
f-elaih, ’as. cmfhdntTy.,, at f$e 

' Sa jton or orientikh A 
doubted veracity has allured fee, that 
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cd over with a fine glazing; they would be as perfect porcelain as that of 
Japan. The moft pertea porcelain, therefore, is nothing clle than a fine white 

ftono»ware. (0} , - * .. , 

Earths of this kind arc probably more rare in Europe than in Japan and 
China. Apd, probably alfo the want of thefe earths was the cauie tlut the 
fir ft makers of porcelain in this country confined themfelves to an external 
imitation, by employing .nothing but verifiable matters wi h iufible (alts and 
a fmatt quantity of white earth, from which tufible and vitreous porcelains 
were qompofed, which might be called fatfe porcelain:. But things are 
much changed fince thqfefirft attempts Befides the diicovenes ot the Count -e 
Lauraguais and of Mr. Guettard, genuine white porcelains have been made 
a long time ago in Germany, efpecialiy in Saxony and at Frankendai. The 
new porcelain, a trial of which is juft finifhed at the King’s manufacture, is of 

this kind, (r) „ , . , . 

Thefe porcelains are not inferior in any refpeft to the oriental •, they are even 
much fuperior in beauty and whitenefs to the modern oriental porce lain, which 
has much degenerated in thefe relpe&sv they feettl even to excel the oriental 
in the moft valuable quality of porcelain, namely, the property of luilatmng 
the fudden change of heat and cold. We cannot judge of the quality of por¬ 
celain by a Bight trial: for fo many circumftances concur to make a piece of 
porcelain capable or incapable of fuftaining* the fudden application of heat 
and of cold, that if at the fame time boiling water be poured into two vdiels, 
one of which is good porcelain and the other bad, the former may poiTibly 
break, and the latter remain entire : the only true method of difeovering good 
porcelain in this refpeft is, to examine feveral pieces of it which are daily ufed, 
for inftance, afet of coffee-cups. But I have obferved that in many luch pieces 
of oriental porcelain, which have been long and daily ufed, cracks in the 
dire&ion offer height may be always perceived, which are never feen in the 


good European porcelains. 

Every one talks of porcelain, and yet few are connoiffeurs of it. None can be 
confidcred as fuch but, thofe whp have long made.it an objeft of their inquiries. 
That the ancient japaneie porcelain is the moft perfe^, is a general opinion. 
This porcelain is indeed very beautiful, and we mull alfo acknowledge that ns 
quality is excellent. It has been our model, and has long been the objedl of 
our admiration and emulation ; but which we have been never able to equal, 
and which many perfons believe, never, can be equalled. Some perfons even 
decry the Saxon porcelain for a quality which really gives it a fuperiority 
to the Japanefe, namely, the greater fmoothnefs, lultre, and left granulous 
appearance of its internal forfaee than the oriental. The refemblance of this 


tq) The French ftonc ware, or putt trie dt 
rraw, is formed of a whitifh clay, In which 
% good: deal of fine white fandy particles are 
- intermixed. The 'EngWQiJIene-.ware. is com- 


as 'VfClt »«*** 1T W ”VT , ' * 

cclalh ' which the ■ atrthor calls eflefttial, 
namely, ftrength, hardneft, the property of 


fuftaining the heat of boiling water, and un- 
fufibility. See Fottkrv. 

(r) 1 have never thelefs feen feveral pieces 
of the porcelain of Sevres, lately brought 
from thence, which were not of the jhnd 
called by the author genuine,, but which had 
the properties and defers mentioned in the 
above note («). 
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furfnce to that of glafs has evidently higgcftcd this notion ; and it would be 
well founded, if the denfity and initre of this porcelain proceeded only from 
a ful'ibie and vitreous quality 5 but as they do not, and as this porcelain is 4 s 
fixed and as unfufibie as the Japanefe, its denfity, lb far from being a fault, is 
a valuable quality. For wc nlufi allow, that or porcelains equal in other ref- 
peels, thofe are bell which are moft firm and cdmpatft. Hence, the interior 
fubltance of the Japanefe porcelain is efteemed its greater denfity, com¬ 
pact nefs and lufire, than our vitreous or fritt porcelains, beeaufi? thefc qualities 
indicate grearer cohefion, and mope intimate incorporation of its parts. For 
the fame reafon alio the fuperior denfity of the Saxon porcelain ought to give 
it the preference to the Japanefc*. Befides, nothing would be eaiier-than to 
give the Saxon porcelain the granulo.us texture of the Japanefe, by mixing with 
the pnfte a certain quantity of find. But the perfons who perfected that ma¬ 
nufacture were certainly fenfible, that fuch a conformity to the Japanefe por¬ 
celain would leiTen the merit of theirs. For we know, that in general porcelains 
arc better in proportion as they contain a larger proportion of clay or earth, 
and lefs of land, flints, or other matters of that kind. 

What we have fa.d concerning porcelain in general, and the principal kinds 
of it, leems fufficient to give juft notions of it, if not to perfons who without 
conftdering the fubjeift are determined to prefer the moft ancient, to thofe, at 
lealt, who have made experimerfts on this fubjedl, or who, having a fufficient 
knowledge of chemiftry, are capable of ftudying and examining it thoroughly. 
Wc ft a 11 finift this article by giving a ftort deicripton of the method of ma¬ 
nufacturing porcelain. 

The bafis of the porcelains which we have called fufible, vitreous, or falle 
porcelams, is called by artifts a fritt $ which is. nothing elfe than a mixture 
of land or of powdered flints, with falts capable of difpofing them to fufion, 
and of giving them a great wbitenefs by means of a fufficient heat. This fritt 
is to be then mixed with as much, and no more, of a white tenacious eartli, of 
an argillafceous or marly nature, than is fufficient to make it capable of being 
worked upon the wheel. The whole mixture is to be wrell ground together 
in amill, and made into a pafte, which is to be formed, either upon the wheel 
or in moulds, into pieces of fucli forms as are required. 

Each of tbefe pieces when dry is to be put into a cafe made of earthen 
ware (s) j which cafes are to be ranged in piles one upon another, in a furnace 
or kiln, which is ro be filled with thefe ro the rpof. The furnaces are chambers 
or cavities of various forms and fixes, and are fo difpoftd that chteir fire-place is 
placed on theoutfide oppofite to ope or more openings, which communicate with¬ 
in the furnace. The flame of "the fuel is drawn within the furnace, the ah* of 
which rarefying, determines a .current of air from without inwards, as in all 
furnace*^ At firft a very little fire is made*, that the furnace may be heated 
gradually, and is to be encreafed more and more, ’wt' bafcied, 


(0 The cafes are called by Eagfifttipet- the 
ters, fcggart They are igcattWriy fo****ed of. ^ 

, «<wrlw clays, but which mn& he «Hb*apable . m&W, ftvfctidj£f ty" wfijefcjs Jat» 
cf fuftauneg the heat required without fit' /, 4 Wdt 4 V>ah 4 c W'^ 'of 

fion. By mevns of thefc cafes, the contain- which fhey i*r<» : 7 

ed porcelain is preferred from the fmoke of > 


that 
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that is, til! it has acquired its proper hardnefi and tranfearency -which is 
known by taking out of the furnace from time to time, and examining, final 
piece# of porcelain, placed for that purpofe in cafes which have lateral 
openings. When thefe pieces (hew that the porcelain is fufficiently baked, 
the fire is no longer to be fupplied with fuel, the furnace is to be cooled, 
and the porcelain taken out, which in this (bate refemblcs white marble 
not having a (hining furfaee, which is afterwards to be given by covci ing them 

with a.vitreous compofition, called the glazing. , , . 

The porcelain when baked and not glazed is,caiM hfimt ,, which is more or 
lefs beautiful according to the nature of the porcelain. The nianuiafture of 
Sevres excells all otherfin this refpedt, and it is therefore the only one which 
can produce vtry fine pieces of fculpture v that is, in which all the founds c)f 
foe workmanihip is preftrved, and which are preferable in fmoothnels and 

whitenefs to the ftneft marble - of Italy* , . 

If this porcelain had no other merit, it would be fufficirnt to induce true 
connoiffeufs to’ prefer it to any other matter, however iolid, without this 

advantage. rf fcu , of tttis kind „„ preferve all foe delicacy rf its 
workmanihip when covered with a glazing; and as Icuiptors avoid policing 
their marble figures, becaufe foe luftre of the polifh is dtfadvantageous s there¬ 
fore in the manufafture of Sevres, all figures, or little (tames, and even tome 
ornamental vafes, are left in date of bifeuic. The other pieces of porcelain are 

to be dazed in the following manner. 

A daft is firft to be compdfed tinted to the nature of the porcelain to which 

it £to be applied, for every glafs is not fit for this purpote We frequently 
find that a gfafs which makes a fine glazing tor one porcelain (hall make a very 
bad glazing for another porcelain, (hall crack m many places, (hall have no 
luftre, or Sail contain . bibbtos. The glazing then mul\ be appropriated to 
each porcelain, that is, to foe hardnefs and denfity of the ware, and to the 

ing Thefe n glazin^ ^"prepafod b/prevkiufiy fofing together all the fobftances 
of which foey confift, fo as to form vitreous maffes. Thefe maffes are to be 
ground vefy finely in a mill. This vitreous powder is to be mixed with a 
foffleient quantity of .water, of ocher proper liquor, fo that the mixture (hall 
have foe confluence of cream of milk. The pieces of porcelain are to be 
covered.with a thin ftratum of this matter, and wnen vey dry they are to be 
again put into the furnace, in theiame manner as before, tor the forming of the 
bffeuit, and to be continued, there till the glazing be- well fufed. ^J lie 
neceflhry degree of fire for fufing the glazing is much lels than that for b king 

th We^eces Of porcelain Which are intended to remain whtearenow finilhed t 
but thofe which are to be painted and gilded muft undergo further operations. 
The -cotorafobeapplied afo tbe ftmc as thole uied[for 
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together wifh a deep blue of zaffre. Thefe colors being ground with gum- 
water, or with oil oi lpike, are to be employed for the painting of the porcelain 
with defigns of flowers and other figures (/). For gilding, a powder or calx 
of gold is to be applied in the fame manner as the colored enamels (uj. Tbq 
painted and gilded porcelains are to be then expofesfl to a fire capable of fufing 
the glafsi with which the metallic colors are mixed. Thus the color? are made 
ro adhere, and at the fame time acquire a glofs equal to that of the glazing. 
The gold alone has not then a fhining appearance, which muft be afterwards 
given to it by burniihing with a blood-llone. 

The operations for the unfufible porcelains, and alfo for fuch as are of the na¬ 
ture of ftone-ware, are fomewhat more fimple. The fends and ftones which enter 
'Into their compofition are to be ground in a mill : the earths or days are to be 
waflied : the materials are to be well mixed and foi med into a pafte: the pieces 
are firft ruddy formed upon a potter’s wheel •, and when dry or half dry, they 
are turned again upon the wheel, and their form is made more perfect: they 
are then placed in the furnace, not to bake them, but only to apply a fuflkient 
hear to give than fuch a foiidity that they may be handled without breaking, and 
tv,ay receive the glazing. As the pieces of porcelain after this flight heat are 
very dry, they imbibe water readily, i his difpofition afllfts the application of 
the glazing. The vitrifiable or vitrified matter of this glazing, which has been 
previot.fly ground in a mill, is to be mixed with fuch a quantify of water, that 
the liquor fliail have the confiftence of milk. The pieces of porcelain are haliily 
tiipr in this liquor, the water of which they imbibe, and thus on their furface 
is left an uniform covering of the glazing materials. This covering, which 
ought ro be very thin, will very foon become io dry, that it cannot flick to the 
fingers when the pieces are handled. 

The pieces of this porcelain are then put into the furnace to be perfectly 
baked. The heat is to be raifed to fuch a height, that all-’within the 
furnace fliall be white, and the cafes (hall be undiflin^uiihable from the 
flame. When, by taking out fmall pieces, the porcelain is known to bs fuf- 
ficiently buked, the fire is difeontinued, and the furnace cooled. If the baking 
has been well performed, the pieces of porcelain will be found fry this Angle 
c potation to be rendered compact, fonorous, clofe-grained, moderately glofly, 
and covered externally with a fine glazing. The painting and gilding of this 
porcelain are to be executed in a manner fimilar to that already dcfcribetl. (x) 

(i) 5V»* //,-■ article Enamf.il, and thi Note wall is *prohably a good kaolin-, and € have 
fubjoiiwJ . fomctlmea found flones in Fnglartd in which 

(u) The fcveral powders of gold em- the white opake fluor abovc delcribcd was 
p'oye,; f/.r this purpofe-are deferibed in a blended, with a. pure quartz, and which X 
note Subjoined to the article 0 n»iNG.y am well convinced might be fueCefflFully 

(x) 1 pui pofely avoid giving any opinion employed as a peiuntfe. With - pfeafure .1 
tv-nctrmng the relative advantages and de- h«ar that ah ingenious gentleman ha* 
icets of the porcelains of JBritiih manu- found a true kaolin, petti ntje in De- 
fa-hi re. I ftiali only add, that wc have vonfhire and Cornwall, apd (bat he has 
realon to believe, that the materials of ge- lately ellablifhgNk* nputtfH#«fily'of genuine 
nuine porcelain might be difeovered in this .porcelain. tp t be; hoped mat he 

ifland, if fe,arch were made by intelligent may fiiqpeed jtljHhe ihtrodu^v»h' of |his 
pcifons. The fteatites or foap-roek of Corn- very elegant M\i uiVful «t»l»«fadory : 

r , -" . • *'„ u v '' and 
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DXLVIII. PORCELAIN of Mr. REAUMUR. Mr. 
Reaumur having made many experiments to difcover the nature of the 
materials which enter into the compofuion of the oriental porolain, and 
having afeertained that all porcelain is an intermediate i'ubfbmc betwixt an 
earth and glafs, very ingenioufly thought of reducing glais ready made lo rhe 
ftate of porcelain, by undoing the vitrification, or, partly unvitrifying it: hence 
this kind of ware has been called porcelain unvttrtfed, Mr. Reaumur gave the 
quality of porcelain to glafs * that is, he rendered glafs of a milky color, femi- 
tranfparent, lb hard as to ftrike fire with fbeel, unfufiblc, and of a fibrous 

t rain, by means of cementation* The proccls which he published is not dif- 
cult. Common glafs, fuch as that of which “Wine-bottles are made, iuccecus 
be ft. 1'he glafs-vdfel which is to be converted into porcelain is to be encloftd 
in a baked earthen cafe or fegger. -The vefiel and cafe are to be filled with a 
cement compbfcd of equal parts of fand and powdered gypfuin or plaftcr i and 
the whole is to be pfit into a pptter’s kiln, and to remain there during the 
baking of common earthen ware i after which the glals vefiel will .be found 
transformed into fuch a matter as we have deferibed. 

This kind of porcelain has not a very white color, narticularly on its furfacc 
but for fome purpofes it may be ufeful, efpedally for chemical vcflels. Mr. 
Rdfumur has not explained how this transformation is efte&cd. The caufe of 
it probably is, that the vitriolic acid of the gyplum quits its bafis of calcareous 
earth, and unites with the alkaline fait and fahne earth of the glafs, with which 
it forms a kind of fait or fefenites different from the calcareous felenites, 
by the interpofition of which matter the glafs acquires the qualities of por¬ 
celain. (y) • 


and although ftiany and great difficulties, 
befides the dii'covery of proper materials, 
occ ur in the execution of chat work, 
yet fhefe are not infuperable, 

'{y) Mr Reaumur fays, that glafs thus ren- 
derey opake, white, uptufible, and hard, fern* 
ferior m beau tv *to the orient'd porcelain j but 
that m utility and every effential quality of 
puici iatp it is equal to any, and. even £u- 
f-c ior in the property of fufUinirtg 5 ' alter.*- 
v. -ns of heat and cold. . 

'1 he «jhafa&er given by Mr. ftnunwr of 
fins porcelain induced Dr. Lewis (who had 
:-;(o oid’emd the phangcai pranced upon 
gtafs-retp.rcs expofed to violent heat in |a 
(and-br*tb|) to make further j^p^ttoents dn 
to hi 'pl:!'yrT|!chx;;he,h , a3''' 

published ; the- PhihfopBtml of 

Jm r f workwhich' we wfujk ■ fee 

prcdeyut«i4-iffl;;|hp tfawys. able and ufefttl i|iMjaP* -. 
mr in> jiftiflf ! > »■’> 

the., &4WG«|n 

mented 

.in a'-heat belowignitingi*d- 


heat the change proceeded exceeding flnwly» 
and in a jbong red-heat , approaching to white- 
nets, thethickeft pieced of glals bottles were 
thoroughly converted in the (pace of three 
hours. 2 . The glafs fuffered the following 
progtejfton of ebanges by continued heat: Fii fl, 
its Airfare became blue, Its tranfpjrency was 
dinauiifhedj and a yellowifh hue was ob- 
fcrvable when it was held between the eye 
and the light. Afterwards it was changed 
a little way on both fidesfhto a white fub- 
ftance, externally ftilf blylfii ; ami as thi* 
change advanced ftill further and further 
within the glafs, the color of the vitreous part 
in the middle approached nca.ef to yellow : 
the white coat Was of*a fine fibrous texture, 
and the fibres were difpofed nearly parallel 
to one another, and tranfverfe to the thick- 
nefs of the piece : by degrees the glafs be¬ 
came throughout white and fibrous, the. ex¬ 
ternal; bluifhnefs at the fame time going ofR 
and being fucceeded by a d ull wkitifh or d un 
Color : by a< ftill longer continuance in the 
fire the nbtes wcrS changed gradually from 
the external to the internal part, and con- 
C c ' verted 



o 


$6z 

DXLIX. PORPHYRY, (z) 

DL. POTASH. See Alkali (Fixed). 

DLL POTTERY. The art of making pottery is intimately con¬ 
nected with chemlftry, not only from the great ufe made of earthen vefiels by 


verted into grains y and the texture then was 
not unlike that of common porcelain. The 
grains, at firft fine and fome what giofly, 
appealed afterwards larger and duller, and at 
length the fubdance of the glafs became 
porous and friable, like a mafs of white 
land fiightly cohering. 3. Concerning the 
qualities of the converted glafs Dr, Lewis ob- 
lerves, that the wlutenels of the internal part 
was not inferior to that of porcelain, but 
that its furface was the lead beautiful, that 
the thick pieces were quite opkkc, and that 
lev era l thin pieces were femi-transparent: 
that while it lemained in a fibrous date, its 
haidnefs became greater than that of glafs, 
or of the common kinds of porcelain ; it was 
capable of fuftaining fudden changes of heat 
and cold better than any porcelain j and in 
a moderate white heat. It was fufible into a 
fubflance not fibrous, but vitreous and 
fmooth, like white enamel: that when its 
texture had become coarfely granulated, it 
was now much fofter and unfufible: and, 
iaftly, that when fome coarfely ^granulated, 
unfufible pieces which, with the continuance 
of a moderate heat, would have become 
porous and friable, were fuddenly expofed 
to an intenfe fire, they were rendered re¬ 
markably ' more compa& than before $ the 
lolidity of fome of them being fuperior to 
that of any other ware. 4. No differences 
appeared in the internal color, hardnefs, 
texture, or the regular fucceflion of changes, 
from the ufe of different cementing fuh/lances j 
though in external appearances the differ¬ 
ences were confiderable. All the pieces 
which had furrounded with charcoal 

or with foot were externally of a deep black 
color, which did not disappear by expofure 
to a firong fire during an hour, with free 
accef* of air. Colored clays and fands .com- 
mumcated different (hades of a brown color j 
and white earths gave whitifh, greyifh, or 
brownilh tinges. White fand, calcined 
flints, and gypfum, gave in general the 
greateft wbitenefs, and tobacco-pipe clay 
the greateft gloflinefs and brigbtnefs. : 5. 
Glafles compofed of earths without auraline 
fait, glafs of lead, fliot-gTafs, croWh-glafs, 
looking-glafs plates, a glafs prepared with 


calcined flipts and a fixed alkaline fait, and 
even green glafs which had been fufed to¬ 
gether with a ninth part of alkaline fair, 
buffered none of the ah ive alterations by ce¬ 
mentation. Green bottle-glafs and common 
window-glafs were moft fufccptible of thefe 
alterations. 6. The changes produced by 
cementation could notproceed from any ab- 
fbrption of matter from the cementing fub- 
ftance j beta ufe no increafe of weight was 
given, and becaufe $he fame changes were 
produced upon a piece of glafs merely by 
heat, without any cementing fubflance. 
The real cauje tf thefe changes feems to be, 
that a part of the alkaline fait of the glafs, 
to which . the vitrified (late of the earth is 
owing, exfudes by heat, and is imbibed by 
the furrounding matters, as appears from 
the concretion obfervable in thefe matters 
after a long cementation. Thofe glafles only 
are fufceptible of change which contain but 
a fmaii quantity of alkaline fait •, becaufe 
no more of this fait being contained than is- 
neceflary to give a vitrified Hate to the earth, 
any exfudatio* of it muft in fome meafure 
unvitrify the glafs, and approximate it more 
and more to the Rate of the earth of which 
it was formed. Perhaps alfo the firft de-% 
gree of change may partly depend on an al¬ 
teration produced by the heat in the glafs* 
itfelf confiderfd as a compound, or in the 
nature of its alkaline ingredients, which we 
know are liable, by expofure to fire, to lofe 
fomething of their faline nature, and to be 
partly changed to earths. 

(z) Porphyry is a compound ftonecon- 
fifting of Jafper, In which particles of felt- 
fpar, and fomftimes of uuoa and bafalres,. 
are interfperftd. Its colors ace green, red, 
black, brown, op dark-grey, -varying ac- 
cordtng to the color of the j afper which is the 
balls of this compound none, and of the 
quantity and colors of the interfperfed par- 
ticlfes. Porphyry k getterdlly fufible by fire. 
Its fufiblltty is probably owing to the me¬ 
tallic matter with is tinged, 

and to die baftltesor -other fufibJepartides 
in termixed.; furlfape of (fone is» 

generally ebY«r«t vfllhfM whitilh v 

chcmiRs, 
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chemifts, but alfo bc-caufe all the procefies of this art, and the means of per¬ 
fecting it, are dependent on chemiftry. We muft, however, acknowledge, that 
although chemifts have moft intereft to procure good crucibles and other earthen 
vefleis, this art has been left almoft entirely to the potter. Mr. Pott is the 
firft and the only chemift who has attended to this objeft. Befides many 
experiments related in his Lithogeognofia, from which much inftru&ion may 
be received relating to the perfection of chemical vefleis, he has written a 
treatife .exprefsly on this fubjeCt, in which he gives many compofuions for 
crucibles, the, chief of which (hall be mentioned in this article. 

All kinds of pottery are in general made of clays or argillaceous earths j 
becaufe thefe earths are capable of being kneaded, of cafily receiving any form, 
and of acquiring much foiidity and hardnefs by expofure toiire. But clays differ 
much in the effects produced upon them by fird Some clays, which are of 
the pureft kind, relift the molt violent fire without receiving any other change 
than a confiderable hardnefs j but .Hill they are not rendered fo hard and com¬ 
pact as other clays." A fecon'd kind ot clays by expofure to violent heac 
acquires a hardnefs equal to that of flints, and a texture com pad and glofiy, 
like that of good porcelain * but they are neverthelefs unfufible by the moft 
violent heat. Thele qualities are occafioned by fome fufible materials being 
mixed with them, as land, chalk, gypfum, or ferruginous earth, which are in 
too fmall a quantity to effcCt a compleat, but only a beginning or partial fufion. 
L-aftly, a third kind of clays is firft hardened by fire, and afterwards is com- 
pleatly fufed. This laft kind of clay evidently contains the largelt quantity of 
the fufible matters above-mentioned. 


From the properties of thele three principal clays we may conclude, that 
from clays alone three principal kinds of pottery may be produced. With the 
firft kind of'clay, pots or crucibles may be formed capable of l'uftaining the 
moft violent fire without fufion, of containing melted metals, and even hard 
elaffes not too fluid *, but which, from want of fufficient compadnefs, are 

v 3 * i i i* *' • i i - • r r> e et r i n 


ftances their pores are pervaded. Thele clays are employed advantageoufly for 
the formation of large pots or crucibles ufed in glafs-houles for containing hard 
glafs, as bottle-glals. 

With clays of the lecond kind may be made crucibles and other potteries, 
commonly called ftone-ware. Potteries made with thefe earths, when fuifi- 
ciently baked, are very fonorous, fo hard as to ftrike fire with fteel, capable of 
containing all liquids, of which the former kind, from their porofity, are 
incapable, and even refill the adtion of nitre, glafs of lead, and other fluxes, 
when the earth of Which they are formed is of good quality; but their hardnefi 
and de^t|[|.wMch : pteV|^^|tl^ ffiddeh expanlion and contra&ion, by the. hafty 
appiicautljoA of .heat android* them liable to break in all operations where 

they are fuddeniy expoied to heat or to cold, as, for in fiance, in a furnace 


ldeandcl^miflry. 

that 


Ndnfl^hftaoding this inconvenience, this is the only pottery 
( Occa^dnsi and then all pofiible care mull be taken 
; C c c c a to 
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to prevent its breaking, by a very gradual application of heat and cold, and 
by protecting it from currents of cold air. 

Laltly, with fulible clays may be made many kinds of vefiels, which are 
cheap, as they require little fire to bake them j for all this kind of pottery is 
but fl.ghtly baked hence its texture is coarfe ancj porous. Some utenfils are 
made of this pottery without glazing, as foot-ftoves, i &c. But in general they 
are covered with a glazing, without which water or other liquids would pals 
through their pores. Some of this pottery, which is finilhed with more care, 
is covered with a white enamel, which makes it very neat and like porcelain. 
This is called Delf Ware, which fee. Other coarler potteries of this kind 
are glazed with glafs of lead mixed with metallic calxes, or fufible colored 
earths, from which they receive various colors. This is the ordinary pottery. 

Laftly, a fine kind of pottery is made of white clays, or of l'uch as whr.en 
in the fire, the furface of which is vitrified by throwing into the furnace, when 
the ware is fufliciently baked, fame common fait and falt-petre. This pottery 
is called j Englijh-ware t becaufe the firft and beffc was made in England. True, 
white Englii"h ware is not without meric*, it is white, fine, well baked, and has 
fome fmall degree of tranfparency when thin •, fo that it is intermediate betwixt 
porcelain and common itone-ware, and may therefore be called a femi-por- 
celain. ( a) 

Some of thele potteries can fuftain a fudden application of heat and of cold, 
fufliciently well for the ules of a kitchen, and are therefore called fire-ware: 
but thefe are always the coarfeft, leaft baked, and the glazing of which is the 
fofteft. They alfo do not laft long when much ufed j for it is a chimera to 
fuppole, as fome perfons do, that pottery may be made capable of fuflaining 
fire like a metal veflfel. We are certain that the beft of this kind which are 
employed for this purpofe, break as foon as they are put upon the'fire. They 
do not break fo as to feparate in pieces, or even to let liquors pafs through 
them •, but many fmall cracks are formed ; which we may be affured of by 
ihe crackling heard upon their being firft fet on the fire, by the many cracks 
which may be perceived in their glazing, and by their ceanng to ring when 
ft,-tick, after they have been once heated. Each time that thele veffels are fet 

(«) I have never fecn any Englilh {tone- is glazed in the manner mentioned by the 
wait- that had the fcmi-tranfparency and author, but by means of common fait only, 
whitenefs mentioned by the author. As the without any mixture of nitre. This glazmg 
Engliih ftone-warc is compofcd of tobacco- has not,the beauty or fmoothnefs of good vi- 
jiipe clay nt.d ground flints, both which fub- treous glaring?. Another kind of ftone-ware,. 
ttanccs .are perfectly unfqftble, fmgly, or’ called ghteen's xoire^ is made in. England, 
jointly., t cannot poJkfs any degree of tranf- and lately muehafed, , It is composed of the 
parenev. The ufe of'the flints is to give fam& materials, as the former, but with a lefs. 
flrength to the ware, fotbat it (hall preferve proportion of as it Is td beekpofsd 

rorm during the baking : whereas veffels to a lefs violent heif than the former ware; 
made of clay alone, although unfuftble by the vitreous glazing with which it is covered 
fire, ai.d capable of acquiring, by having not being capable of fuflaining fuch heat, 
been expofedto an iritenfe heat, the hardnels Its color is Ifcl* white than that of the/for- 
of the beft porcelain i while they are hot, mer, having a yellowifh tinge y but the ware 
are foft, fink fey their weight, fobs to lofe _■ is preferred onaccount 0/ tile fmooitbnefe 'o£ 
the form given to them. This fee-ware its glazing.and Wathefe of itr&rtna* V ‘ 
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on the fire, many fmall imperceptible cracks are formed in them, which by 
frequent ufe become fo numerous, that the veflel may be broken by the lealt 
force. Fhus all the difference betwixt the potteries which are intended to be 
tiled on the fire and the good (tone-ware which is not intended for that pur- 
pofe i>', that this latter kind may be broken at once, when heated and cooled 
carelefily, whereas the former is broken by degrees. Never the lefs, this fire-ware 
Is ufeful, as it can ferve for a fhorc time. 

Wc -fliall not ddcribe the operation of making pottery, becaufe we have 
already lpoken of it under the articles Dixf-Ware and Porcelain-, from 
which the common ware only differs, with regard to its manufacture, in its greater 
fimplicity. We lhall here add fotne obfervationa concerning chemical vcllels, as 
retorts, muffles, and crucibles. 

All the operations where great heat is employed require vefiels of baked 
earth; becaule thele alone can fuftain at once the aCtion of violent fire and of 
chemical folvents. Veffels made of good baked clay eminently poffefs tbefe two 
qualities, and are the belt which can be employed in chemiftry ; but as they 
have the inconvenience of breaking by fudden application of heat and cold, 
and as many operations do not require veffels fo aenfe, mixtures of earth have 
been ufed, of which crucibles are made, capable of being made fuddenly 
red-hor, and fuddenly cooled without breaking, and liifficiently denle to con¬ 
tain metals and other matters in fufion during a long time. The belt crucible., 
of this kind are brought from Heffe, in Germany. Thefe crucibles are made 
with a good refractory clay, mixed, according to Mr. Pott, with two parts of 
fand, of a middling finenefs, from which the fined part has been fitted. T1 ie 
mixture of fand with clay produces two good effects-, the firft, to make the day 
leaner, as it is called, and thps to prevent the clay from cracking by the con¬ 
traction it fuftains during its drying •, and, fecondly, to prevent its acquiring 
too great defends and compaCtncfs of texture by being baked. Thus we ob¬ 
tain crucibles moderately denle, capable of containing metals and other things 
in fufion, and infinitely lefs lubjeCt to break by heat and cold than thofe made 
of pure clay, 

- The particles - of the fand mixed with clay in this compoficion for crucibles 
ought to be rather of a moderate fize than very fine; becaufe, as Mr. Pott re¬ 
marks, the former renders the crucibles much lei's apt to crack than the latter. 
In the fecond place, that chemift forbids the ufe of land, flints, or other earths 
of that kind in the compofition of crucibles intended to contain glaffes or vitri¬ 
fying platters a long time in fufion •, becaufe thefe vitreous matters ad upon 
fand, flints, anti all thofe called verifiable earths j by which means thefe cru 
cibles are foon penetrated and melted. 

This inconvenience is prevented, and alt the advantages obtained from a 
mixture of fand are proetifed by fubflituting to the fand a good baked clay in 
grots jpowder. : In this manner are made the pots which contain the vitrifidble 
inatenals in gtafs-houfe furnaces, fome of which refid the continued fires em¬ 
ployed there during three weeks',or a month {b). The quantity of burnt clay 

(i) Th« pots ufed in glafs-houfes frequently fuftain a conftant fire during frvcral 
menths, arid fomnffees even-a year, .They become gradually more and roor; thin, the 
gjafs or flux contained probably diffolvipg them thus flow ly. 
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in the compofition. fpr crucibles varies in proportion to the nature of the c-rude 
clay, from 1, 2, 24., or even three parts of the former, to one of the latter, ki 
general, the ftronger, more tenacious, and compact the crude clay is, the 
larger quantify of burnt clay ought to be mixed with it. 

The crucibles made in France are compofed on,the fame principles. They 
are made of clay mixed with broken butter-pots, which are a ftone-ware made 
in Normandy and Piccardy. Thefe crucibles refill: admirably well fuddcn heat 
and cold, and they would be excellent if the crude clay which enters imp their 
compofition was capable of refitting a violent fire: but this clay being mixed 
with martial and pyritous matters lwelis in the" fire, and begins to melt. - 
Befides, thefe crucibles owe their good quality of not breaking by fudden 
application of heat and cold to their little denfity, which is attended with this 
inconvenience, that they are penetrable by very fluid matters. 

We may, from what has been faid, perceive the difficulty, perhaps the im- 
poflibility, of making perfect crucibles. Mr. Pott has made io many experi¬ 
ments on this fubjed, that he feems to have exhaurted it. The balls of all his 
compofitions was clay; but this he mixed in different proportions with metallic 
calxes, calcined bones, calcareous ftoncs, talks, amianthus, afbettus, pounce- 
ftones, tripoli, and many others, from none of which did he obtain a perfect 
compofition, as may be ieen from his DiiTertarion : hence we conclude, that we 
mutt have in our laboratories crucibles of different kinds fuitable to the feveral 
operations ; Paris crucibles, when the matters contained are not too fluid, and 
the fire is not tooftrongj Heflian crucibles, when fimikr matters are to be ex- 
poied to a violent heat •, and.crucibles of baked clay .for vitrefeent matters and 
penetrating fluxes. 

Crucibles may pofllbly be made better than any hitherto known, and of 
more extenfive .ufe. The effential point is to obtain a very refrattory clay free 
from pyritous matter and ferruginous earth, from which the land mutt be 
wafhed. This mutt be mixed with two or three parts of the fame clay baked 
and pounded grofily •, and of this mixture or parte crucibles mutt be formed in 
■moulds, and baked in a very ftrong fire. As retom and cucurbits are defigned 
for the dilhlktion of liquors generally very corrofivc and penetrating, they 
ought to.be made of Hone -ware. (c) 

{ c) To what the Author of the Die- ening thefe with oil of tartar, or by ftrew- 
.tionary has 1'aiO concerning crucibles , 1 (hall ing upon them when wetted with water, 
add fome farther extrads from Mr. Pott’s powdered giafe of borax. Thefe glazings 
Dijfertntion above-quoted. are not capable of containing glafs of lead, 

1. Crucibles- made of fat clays are more 3. Crucibles made of burnt day gro/sly 
apt to .rack, when fuddenly expofed to heat, powdered , together with unburnt clay, were 
than m .de made of lean or meagre clays, much lei* liable to crack by heat than cru- 
Mengre clays are thofe in which a confuler- cibles made of the fame materials, but in 
able quantity of fand is mixed with the pure which the burnt clay was finely pnvdered, or, 
argillaceous earth, and fat Jays are thofe than crucibles made eqtirely qt unburst clay, 
which contain but a fmall proportion of 4. If the quantity ofunbumt clay be too 
fand. a. Some crucibles become porous by great, the crucible will be apt to crack in 
long expofure to fire, and imbibe part of the the fire. Crucibles made of ten bonces of 
.contained metals. This inconvenience is unburnt clay, ten oqnces of grofsly powdered 
prevented by glazing the intern*! and exter- burnt, clay, and three dramsofcaltfiftcd Vi- 
jial furfaces, which may be dope by moift* triol, are capable of retaining melted metals. 
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DLII. POWDER. This name is given in general to all dry fub- 
ftances when divided into vei7 fmall parts. As in many chemical operations 
the fubftances employed muft be ,necdiarily reduced into very fine powder, dif¬ 
ferent methods have been invented for this purpofe according to the nature of 
the fubthinces to be powdered. Division.. 

In pharmacy many remedies are inform of powder, and which are called 
powders but theft? do not belong to our Jubjeft. .Some chemical preparations 
and mixiutes are known by the name of powder, as the powder of Algarotk % 
guH-pv&der, fulminating powder, of all which we fiiall treat. 

Did 11 . POWDER of A L G A li O F H. This preparation, called 
alfo emetic powder or mercurius vit is a kind of calx of regidus of antimony, 
lcparated.from the butter of antimony by water alone. 

The marine add, which cannot be united to the regulus of antimony but by- 
particular procefiis and when it is highly concentrated, as we fee from the 
operation of butter of antimony, is much difpofed to fepararc from it i and ac¬ 
cordingly is feparated, at lead; the greateft part of it is ieparated, by dilution 
with a fufiident quantity of water. When therefore water is poured upon butter 
of antimony, the fame thing happens a§ when water is mixed with the faiine 
combination of the vitriolic acid with mercury i that is,, the greateft part. 

but arc pervaded by glafs oflead. The fol- fteatites. 8. Two parts of Spaniflo chalk 
lowing cornpofition js as good or better than and one part of powdered tobacco-pipes 
the preceding. Seven ounces of unburnt made a good cornpofition for lining couunou 
clay, fourteen ounces of grofsly powdered crucibles. 9. Eight parts of.Spamfh ch.dk, 
burnt clay, and one dram of calx of vitriol, as much burnt clay, and one part of litharge, 
Tbefc crucibles may. be rendered more ca- made folid crucibles. 10. Crucibles made 
pable of containing glafs of lead, by lining of black-lead arc fitter than Heffian cru- 
their internal furfaccs, before they axe baked, ciblcs for the melting of metals; but they 
With unburnt clay diluted with water. They aje fo porous, that fufed falts paf> entirely 
may be* further ftrength'-ned by making them through them. They, are more tenacious 
thicker than is ufuaily -Hone, or by covering than Heffian crucibles, are not fo apt to 
their external furfaces with feme unburut burft in pieces,, and are more durable, n, 
clay, which is called arming them. 4. The Crucibles placed withthtir bottoms upwards 
composition of which crucibles the moffc ca- are lefs apt to be cracked during the baking 
pable of containing glafs of lead were made, than when placed differently. 12. Tlu’ 
was eighteen parts of grofsly powdered burnt pafte of which crucibles are made ought not. 
clay, as much unburnt clay, and one part to be too moift, clle when drie&^nd baked, 
©f fufible fpar. Thcfe crucibles muft not, they will not be fufficiendy compact: hence 
however, be expofed too fuddenly to a vio- they ought not to be fa mqftt as to be ca- 
lent heat, 5. Crucibles capable of contain- pable of being worked on a v potter’s lathe, 
ing very Well glafs of lead were made of but they muft be formed in bruis or wooden 
twenty-four parts of urtburnt clay, four parts moulds. 8 # jWK Petfi Dictation oh Che- 
of burnt clay, and one part of ch*Jk. Thefe mieal VeJJilt. 

required to be armed. 6. Plume-alum Mr. bcheffer (ays, that the beft cruciblrcn 
powdercd,and mixed with whiles of eggs cannot cafily contain metals diflolved. by. fitl- 
and water, being applied to thd internal phur, in the operation of parting by means 
furface' of a Heffian crucible,, rendered it offulphur.. See Parting. lie fays, that, 
capable of containing glafs of lead' during a. they may be made much more durable and 
long time; " part, of clay and two folid, by fleeping them a few days in linked 

-of Spanku ehaik made goon crucibles, oil, and firewing powdered borax upon them. 
tadled dbalfc is not before they are dirkd .-'Mem. Sued, xiv, J752. 

a calcareous earth,: but appear* to: be a. . 

of 
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of the regulus of antimony is fe pa rated from the marine acid, or at kafir it 
retains to* little of this acid to continue folublc, but is fe par ate 1 in form of a 
white precipitate, while the re:t of the regolus remains difiblved in water bp 
means of the iuperabund.mt acid. 

1 he acid liquor in which the precipitate or powder of algaroth is formed 
has been called by the ancu nr chenuftrs, very improperly, the philofophical fpirit 
of vitriol •, for it does not contain an atom of vitriolic acid. We mull not be¬ 
lieve that it is pure marine acid, for it retains, as we have laid, a fmall portion 
of the regulus of antimony •, the proof of which is that this earth may be preci¬ 
pitated and rendered fcnlible by an aikali. 

The eanb thus precijntattd by water from butter of antimony, after it has 
been frequently and perfjflly wafhed with much diftill d water, is called powder 
of Algatcth^ from the name of a phyfician who ufed it as ^ remedy. This 
preparation of antimony given in doles from a grain to three or four grains 
is a powerful emetic and purgative * but unconitant in its effe&s, and even 
dangerous, as all the preparations oi‘ antimony are which are not in a falinc 
hate. 

Moft chemifts believe that the powder of algaroth retains a part of the acid 
of butter of antimony, and attribute its effects partly to this acid. When 
this powder has not been perfectly wafhed, it does indeed retain fome acid* 
which may give it a degree of caufticity. But we are not certain that all the 
acid cannot be wafhed from it by much water, or by being boiled in a Urge 
quantity of water. Mr. Beaume pretends that it is very pofllblej but how¬ 
ever well wafhed this powder may have been, it Hill preferves an emetic quality, 
nearly as great as that of glafs of antimony * which is not furprifing, For if we 
fuppofe that this antimomal earth was ablolutely deprived of acid, yet as it was 
‘-ombined with the marine acid, which does not deprive metals of all their 
phlogiflon, it retains enough of this principle ro pofiefs an emetic quality, as 
in general all antimonial caixes do when not perfeftly dephlogifticated. 

L.emety fays, that the powder of algaroth cannot be difiblved etcher by fpirit 
of nine or by ordinary aqua regia, but that it is foluble by a mixture of the 
fpi.it of nitre, of lea-frit, and of vitriol. As that chemift is very accurate, 
what he fays is probably true. I fhall nevertheless obferve, that I have dif- 
folved this powder perfectly and entirely with cream of tartar, in the ufual 
manner of diJfifolving gials of antimony in the preparation of emetic tartar, and 
thus obtained a neutral cryflallizable fait. This experiment induces me to 
believe, that powder of algaroth may be ufed advantageoufly for the preparation 
of an emetic tartar, of more certain and more uniform quality than that which is 
prepared from glafs of antimony. See the reafens for this opinion^ at the word 
Tak? .*i( (Emetic). See alfo the articles Antimony, Buttek. of Antimony, 
and Blssoar Minterai;. 

DLIV.' POWDER. (G U N). Gun-powder w ah intimate mix-’ 
tore of 75 parts of purified nitre,- of 15 J parts of charcoal, and of o T parts of 
fulphur. The quicknefs of the kindling of this compofition, and the violence 
of the explofiori occahoned by this hidden inflammation, isuniverfally known, 
l'he theory of the detonation of gun-powder is exactly the fame as that of tli 
detonation of nitre with .any other, inflammable matter, Ihereforc we .refer ! 
to the article Detonation 0/ Nitre for this theory. ■ 

The 
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Thegoodnefs and force of gun-powder depend upon two eflential points, firft, 
‘that all the contained nitre be inflamed \ and fecondly, that this inflammation 
be made in the fhorteft time polfible, and almoft in an inftant. 

The proper quantities of fulphur and of, charcoal in the compofition of nitre 
’procure the inflammation of all the contained nitre; and the quicknefs and 
force of this inflammation depends upon the intimacy and accuracy of die 
mixture of the component parts of the powder. 

From experience we find that the proportions of the feveral ingredients men¬ 
tioned above are the beft, that is, that they. are fufikient for the detonation 
•of the whole nitre. A larger'quantity of fulphur and charcoal would leflen the 
force of the powder \ becaufe aitho’ thefe lubftanees be inflammable, yet the 
force of their inflammation is nothing in comparifon of detonating nitre. Care 
muft be taken that no uninflammable matters be mixed with the gun-powder, 
and therefore the nitre muft be very well purified, and freed from the common 
fait mixed with it, which is not inflammable; and alfo from the fairs with earthy 
bafesi which are contained in the mother water of nitre, and which have the 
bad quality of attracting powerfully the moifture of the air, as this quality 
renders thefe falts capable of fpoiling powder, in other refpe&s good. 

The quicknefs of the inflammation of gun-powder depends not only on the 
purity of the nitre and on the juft proportion of the ingredients, but alfo on 
the accurate distribution, and the intimate mixture of thefe. The realon of this 
•is very evident. As the felt-petre cannot be inflamed but by means of imme¬ 
diate contact with feme inflammable matter, we may eafily perceive that the 
rfiner the particles are of the falt-petre, and alio of the fulphur and charcoal, 
and the more intimately thefe three ingredients are mixed, the greater is the 
number of the points of con tad, fince the furface of each of the ingredients is 
thereby encreafed •, and hence the quicker the detonation muft be. Accord¬ 
ingly all the operations in the making of gun-powder are to compleat thefe 
rtwo intentions. ~ 

For this purpoie, nitre of the third boiling, and well purified, is chofen, and 
alfo very pure fulphur and good charcoal. The charcoal of light woods is 
generally employed; but Mr. Beaume, who has very minutely and accurately 
•examined this matter, affirms from experience, that the charcorls of heavy and 
-hard woods, if they hare been well made, are as fit for the purpoie. Thefe 
•three ingredients are mixed in the proportions above-mentioned, and a very 
fine divifion and intimate mixture are made of them, by pounding them to¬ 
gether, during twelve hours, in a wooden mortar, and with a wooden peftle. 
This mixture muft be carefully moiftened from time to time with feme water, 
to prevent the matters when too dry from being raifed ana difiipated by this 
long trituration, and to prevent the mixture from kindling by the heat oc- 
cafloned by the repeated ftrokes of the peftle. In large works, a mill is em¬ 
ployed for this trituration* in which wooden mortars are difpofed in rows, and 
in each of which a peftle is moved by the arbor a wheel turned by water, 
as in paper mills. 

When the trituration is finifhed, the powder is made. Nothing then remains 
■to be done but to dry it very flowly, but complcatly. The powder is in this 
Hate compofed of very fine parts, which are therefore liable to moiften in the 

Dddd air. 
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air, to adhere to any thing, to foil the fingers and the infide of fire-arms, into 
which alio it does not eafily flide. Thefe inconveniencies are remedied by re¬ 
ducing it to fmall fmooth grains, larger for cannons, and fmaller for mufkets. 

The operations by which the powder is reduced into grains are very fimple, 
and well imagined. For this purpofe, it is placed to a certain thicknels upon 
fieves, the holes of which are of a proper fize ; upon this ftratum of powder a 
thick piece of wood is placed horizontally, and prefles upon the furface of the 
powder. All this apparatus is to be agitated horizontally in feveral directions. 
The weight of the piece of wood forces the powder to pafs through the holes 
of the fieve, and to form itfelf into molecules of the fize of the holes. The 
powder is by this method granulated, but it is not rendered fmooth. In its 
rough ftate it is ufed for artillery ; but for fmall arriis it muft be lmoothed, 
and this is effected by an operation as fimple as the preceding. 

For this purpofe a hollow cylinder or calk is mounted upon an axis, which 
is to be turned by a wheel. This calk is to be filled half full of the powder 
to be fmoothed, and it is to be turned fix hours. The friction occafioned 
by this motion of the parts of the powder again(t each other is fufficient to 
fmooth their furfaces. The granulation and fmoothing of the gun-powder can¬ 
not be performed without a part of it being reduced to a fine powder, which 
is to be feparated from the reft by a fearce, and to be afterwards granulated. 
Thole who require more particular information concerning this manufacture, 
or other arts and trades, may confult the Ditlionnaire portatif aes arts des metiers. 
See the articles Acid (Nitrous); Nitre*, Detonation of Nitre j Sulphur ; 
Coal. ( d ) 

DLV. POWDER of the CHARTREUX. ^Kermes. 

DLV I. POWDER (FULMINATING). This powder 
is a mixture of three parts of nitre, two parts of the dry alkali of tartar, and 
one part of lulphur. It is called fulminating, becaufe when it is put upon a 
gentle fire, in an iron fpoon, and llowly heated, it detonates with aftonifhihg 
violence and noife as foon as it receives the proper heat. 

The molt remarkable circumftances. in this experiment are, that this powder 
does not require to be forcibly confined, as gun-powder does, to make a great 


(<■/) Mr. Beaume analyfed a pound of the 
pun-puwder made for the French ordnance, 
liy boiling it in water he extracted 12 ounces 
of fait petre ; and by expofing the refiduum 
to a heat juft Sufficient for the flow combuf- 
tion of the fulpbur, he found that it con¬ 
tained two ounces of fulpbur and two ounces 
of charcoal. 

Some perfons, milled by an experiment 
of l.)f. Hales, which (hews that burning ful¬ 
phur does not generate elaftic air* but def- 
'.ioys the dalticity of common air, have 
imagined that the fulphur was an unneceffary 
and even hurtful ingredient of gun-powder. 
Mr. Beaume, having made experiments on 
that fubjeCi, found that by addition of the 
fulphur, the force of gun-powder was nearly 
doubled. 


The ufe of fulphur, as an ingredient in 
gun-powder, feems to be not to encreafe 
the cxploiion immediately by its own com- 
buftion, but to accelerate the combuftion of* 
the other ingredients, which it does by its* 
property of being much more eafily inflam¬ 
mable than the charcoal. The charcoal not; 
only concurs with the fulphur in fupplying 
the inflammable matter which caufes the. 
detonation of the nitre, but alfo conflder- 
ably adds to the explofive power of the de¬ 
tonating nitre, by the quantity of elaftic- 
vapor expelled during its combuftion. Con¬ 
cerning the whole explofive force of gun¬ 
powder, fee a Note fuljoined to the article 
tonatjon of Nitric. 


explofion, 
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explofion, and alfo that heat muft be applied (lowly; for the fulmination i» 
left ftrong when the powder is haftily heated ; and although a fingle gras ( c ) 
of this powder is fufficienr, when heat is (lowly applied, to make a noife as con- 
.fiderable as’ that of a cannon, anti to produce an explofion dangerous to by- 
ftanders ; yet a much larger quantity may be thrown upon lighted coals with¬ 
out danger, and even without explofion, becaufe the nitre does then only 
gently detonate, as it does when it is alkaliled by charcoal. 

The. explanation of theft Angular effects is deducible from the theory of 
the detonation of nitre. The explofion produced by nitre, when inflamed with 
•any combuftible matter, is fo much (Ironger as the quantity inflamed at once 
is larger, lo that it is the ft rouged poflible when all its parts kindle at once, 
and inflantaneoufly : but this happens in the experiment of fulminating powder. 
When it is very (lowly heated, it is firft liquefied : a kind of liver of fulphur 
is formed by the combination of the alkali with the fulphur which enters into 
the compofition of this powder; the phlogifton of the fulphur is almoft entirely 
difengaged, and reduced into a vapor which penetrates the mafs on alL (ides, and 
is’equaily diftributed betwixt the parts of the nitre, which is then alfo fufed. 
Laftly, when the heat is ftrong enough to kindle any part of the powder when 
brought to this ftate, all the others kindle alfo ; both becaufe, by having been 
0owly heated, they have nearly the fame degree of heat, and alfo becaule they 
are all difpofed in the mod advantageous manner to inflammation. They there¬ 
fore all kindle at the fame time; and this inftantaneous explofion ftrikes the 
furrounding air with fuch violence and rapidity, that this fluid has not time 
to give way to the fudden percufiion, and coniequently refills as much the 
fuhflination of this powder, as the chamber of a gun refills the fulmination 
cf gun-powder. Hence fulminating powder does not require to be clofely 
confined, as gun-powder does* to make a much more confiderable noift. 

This circurr dance alfo is peculiar to fulminating powder, that fome inftants 
before its explofiojj, a light blue flame appears upon its furface; which is 
nothing elfe than the phlogiftic vapors beginning to kindle. No more fire or 
flame is perceptible during its fulmination: this proceeds from the quicknefs 
of the explofion, and the violence of the commotion of the air, by which the flame 
is extingui(hed and fuffocated as foon as it is formed, and before it can be 
perceived. Hence alfo fulminating powder does not generally kindle the 
combuftible bodies in contact with it, becauft the time of its inflammation is too 
ftiort. 

This powder differs in thefe two laft phenomena from gun-powder, but they 
are common to it with fulminating gold. If we were certain that nitrous fulphur 
can fubfift ready formed uninflamed, thefe effects would induce us to believe 
that it fubfifts already combined in fulminating powder and in fulminating 
gold, fome time before their explofion, as Mr. Beaume thinks. We cannot 
be certain of this, unlefs we could obtain nitrous fulphur fingle and uninflamed, 
as we can vitriolic fulphur and phofphorus. See Acid (Nitrous), Nitre, 
Detonation Nitre, Liver of Sujlphur, Gold (Fulminating), Powder 
(GFn), and Sulphur. 


* 


(0 A gros is 72 grains. 
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DLVII. PRECIPITATION, and PRECIPITATES. 
Precipitation is one of the mod general and important operations of chemiftry. 
The term precipitation, in its moft extenfive fenfe, is applicable to all chemical 
decompofitions made by an intermediate fubftance, that is, to all operations' 
in which two bodies are difunited, by employing a third body which has the 
property of uniting with one of thefe, and thereby of feparating the other. 
Hence we fee that every precipitation is effected by means of the affinity of a 
precipitant, much ftronger than that of the precipitate with the fubftance from 
which it is feparated. This is the third cafe of affinity •, when three fubftances 
aft upon each other. See Affinity. 

This furprizing property that certain fubftances poflefs of feparating others Aridi¬ 
ty united, is the true efficient caufe of many chemical decompofitions which could 
never have been performed by other means. Thus, for inftance, we fhould 
never have known the acid of fea fait, fedative fait, and many other very im¬ 
portant fubftances in chemiftry, without the affiftance, of dome acids more 
powerful than thefe, and capable of feparating them from the bafcs to which they 
are united. 

Although all thefe decompofitions eflentially belong to precipitation, yet 
ufe has confined this term to thofc operations only in which the Iubftance be¬ 
comes palpable when it is feparated, and confequentty falls by its gravity to 
the lower part of the vefiel in which the operation is made. From this fall of 
the feparated fubftance the operation has been called precipitation •, and the 
fubftance feparated, and collected at the bottom of the vefiel, has been, called 
precipitate. 

We /hall not fay any thing here concerning the caufe of precipitation, be- 
caufe our knowledge is not yet fufficiently extenfive to enable us to affirm any 
thing upon the fubjeft. An hypothefis relating to it may be found under the 
article Gravity. In this article we fhall only mention the principal phe¬ 
nomena of precipitations, and the mcift effential properties or feveral pre¬ 
cipitates. _ ‘ 

Precipitation is never occafioned but in fluid matters v and as bodies may be 
rendered fluid either by fire or by water, two kinds of precipitations may be 
diftinguilhed, one by the humid way, and the other by the dry way. In the 
firft clafs ought to be ranged all decompofitions of falls with earthy or metallic 
bales, which falts muft be diflolved in water when their bales are to be 
feparated from their acids by proper interm sdiife . fubftances. The feconci 
clifs includes the reparations of metals and tKtthet folid and fufible mat¬ 
ters* from each other, which are effected by TOlion and mixture with the 
fcpiracing fubftances. Thefe two kinds of precipitation do not efienrialty 
differ : but many real differences diftinguilh the feparated fubftances, or all 
thofe to which the general.name of precipitate is given. This name has been 
given very improperly to feveral preparations Which are not precipitates. Such 
are the red precipitate , precipitate per fe, and fome others. Ana amOngft the 
preparations which may properly be called by this name, bfecaufe they are 
fubftances feparated from other fubftances by intermediate bodies, many 
do eflentially differ from others, and ought therefore to be diftinguilhed by 
different names. 
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When a body is decomposed by means of an intermediate fubftance, and. 
a precipitate is. formed by this decompofition, this precipitation can be effected 
only by the intermediate fubftance uniting with one of the component 
matters-of that body and confequently a new compound is always formed in 
thefe operations. Sometimes the Separated matter, being no longer foluble, 
becomes l'enfible, and falls as a precipitate, while the new compound remains 
diflolved. In other inftances, the feparated fubftance remains difiblved, while 
the new combination, not being foluble, is precipitated. This depends on rhe 
nature of the i'ubftances which ad one upon another in thefe operations s but 
we may eafily perceive that the precipitates of the former kind are fimple, and- 
thole of the latter are compound. 

Some modern chemilis conlider thefe fimple precipitates only as true prccipi* 
tates, or which ought to* be fo called. Neverthclefs, we muft acknowledge that 
precipitates of the fecond kind have all the requifites to entitle them to the name 
of precipitate; and no inconvenience attends the giving to them that name, pro¬ 
vided they are diftinguifhed from the former kind by the denomination of com¬ 
pound precipitates . 

Earths and metals,, when, feparated from acids by means of alkalis or other 
metals, are fimple precipitates, and when feparated from acids by other 
acids, are compound precipitates. For inftance, calcareous earth united 
with nitrous and marine acids may be feparated from thefe by the vitriolic 
acid: and if this feparation is effected by pouring vitriolic acid into a folntion of 
nitre or of marine fait with calcareous bafis, the liquors which were before clear 
will by this addition of vitriolic acid be rendered turbid and milky, and a fedi- 
ment or white precipitate Will fooh be formed at the bottom of the liquor. 
This precipitate is nothing elie than the calcareous earth which was united with 
the nitrous or marine acids, and which being feparated from thefe acids by the 
Vitriolic acid, unices With this latter and forms a new compound, a felenitcs 
the greateft part of which, not being capable of remaining diffolved in the liquor, 
is precipitated. See Selenites. 

In the fame manner, when vitriolic acid or any fait containing it is mixed 
with a folution of filver, of lead, or of mercury- by the nitrous acid, a preci¬ 
pitate is foon formed, which is a combination of the metal with the vitriolic acid. 
See Vitriols. 

The fame thing may be faid of the corneous morals, which are combinations 
of thefe metals with marine acid, by which they have been feparated from 
nitrous acid. See Luna Cornea, and Plumbum Corneum. 

All the precipitates above-mentioned are really new combinations of the pre¬ 
cipitated fubftance with the precipitating acid •, and which only feparate from 
the liquor, and appear as precipitates, becaule they are are not very, foluble, 
and the liquor contains tod little water to keep them fufpended. This may 
be proved by adding a fufficient quantity of water, by'which this kind of pre 
cipitflftes will be entirely difiblved* Neverthelcfs this circtimftance does not 

P reveht their being precipitates, when they are a&ualiy made by precipitation. 

or amongft the precipitates confidered as fimple, and to which many che- 
mifts would confine the name of precipitate, perhaps there is not one really 
fimple. Modern chemiils have obferved, that all precipitates in general draw, 
along with them* a. greater. Or lefs quantity of feme other fubftances during 
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the precipitation. They either retain a part of the fubftance with which they 
were united before precipitation, or a part of the precipitant, and frequently 
•even a certain quantity of each of thde matters. This depends on the nature 
of the bodies which aft upon one another, on their proportions, and on con¬ 
comitant circumftances. If any precipitates can be confidered as. pure and 
fimple, certainly a metal precipitated from an add by another metal may, as, 
for inllance, filver and mercury leparated from the nitrous acid by copper, 
or copper leparated from acids by iron ; becaufe the precipitattvi metal relumes 
its natural color, lull re, and metallic properties. Nevertnelefs, when we fub- 
jeft thefe metallic precipitates to accurate trials, we difeover that they are al¬ 
layed with a fmall quantity of the precipitating tnecal. In general, precipitates 
and the different circumftances of precipitation have been hitherto but fuper- 
ficially examined. It is a lubjeft no Id's important than new, which deferves 
attention, and is replete with many difcoveiies. 

After thefe explanations which we thought neceffary concerning precipita¬ 
tion and precipitates in general, we proceed to treat of the principal chemical 
preparations called precipitates ; becaule thefe which are not called precipitates, 
.although they really be l’o, are treated of under other articles. 

MERCURIAL PRECIPITATES. 

DLVI1I. PRECIPITATE ( WHI T E). This is mercury fe- 
paratedfrom nitrous acid by marine acid, with which it then unites. White pre¬ 
cipitate is made by pouring a folution of common lalt in diftilled water into a 
folution of mercury in nitrous acid, till no more precipitate falls. When the 
■fediment is collc fted at bottom, the fupernatant liquor is to be decanted, and 
the precipitate is to be walhed leverai times with diftilled water, and then dried. 

This precipitate of mercury is one of thofe called compound. It is a com¬ 
bination of mercury with the acid of common fait; for in tl\is operation, as well 
as in the precipitation of the corneous metals, the metallic matter is only le- 
p a rated from the nitrous add by means of the combination it forms with the 
marine acid. In this precipitation, then, the phenomena are fimilar to thofe 
which happen in the formation of luna cornea and plumbum corneum. 
i. White precipitate may be made by pure marine acid. z. When it is 
made by common fait, or other fait containing marine acid, two decom- 
poiitions happen, and two new combinations are formed. The nitrous acid 
which was originally united with the mercury combines with the fubftance 
«ihat was united with the marine acid, and forms a new nitrous fait, which remains 
diffolvcd in the liquor. When common fait is employed, cubic nitre is formed. 
If manne fait with an earthy bafts is ufed, the liquor after the precipitation, 
contains a nitre with earthy bafts. Upon this fubjeft fee the article Affinity. 
3. All the mercury, although entirely leparated from nitrous acid and united 
with marine acid, is not precipitated in the prefeitt occafion, becaufe it is re¬ 
duced to a faline compound effentially foluble in water; and confequently the 
liquor contains as much of it as it can tlilTolve, and another part of it is dif- 
folved by the water employed to walh it. Similar events happen alio in the 
precipitation of filver and of lead by marine acid. Accordingly, if an alkali 
be added to clear the liquor decanted from thefe precipitates, or even to the 
water employed to walh them, another precipitate will be formed * but this 
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latter is of a different nature, and is fimple in companion of the former, fince it 
does not contain any acid combined diredUy with the metallic fubflances, or, 
at lead, much lefs of the acid. 

Lemeri gives another procefs for making a white precipitate, which confifb 
in diflblving four ounces of fal ammoniac in a pound of water; to which is 
to be added an equal quantity of corrofive fublimate ; all which could not be 
entirely diffolved alone' in that quantity of water, but may by means of the 
fal ammoniac, Sublimate ("Corrosive), and Tincture of Mi.rcurv.- 
Into this folution liquid fixed alkali is to be added, till no more is precipitated. 
The precipitate is very white, and it has bfeen accordingly called white preci¬ 
pitate by ieveral chemifts ; but it ought not to be confounded with the white 
precipitate formed by adding marine acid or common fait to a folution ot 
mercury in nitrous acid •, for they are evidently very different. 

We may remark, that the color of this precipitate of Lemeri is influenced 
by the fal ammoniac; for although this precipitate be very white, the pieri- 
pitate formed by adding fixed alkali to a folution of corrofive fublimate in water 
is brick-colored. The whitenels of the former precipitate then proceeds from 
the great quantity of marine acid, and : even of the volatile alkali ol the lal 
ammoniac, which affeft this precipitation* This proves, that precipitates reputed 
fimple are not fo; and. that they draw along with them part of the fubflances 
to which they were united, and of the precipitating fubflances. Great dif¬ 
ferences may be obferved in this refpeft amongft precipitates in general, 
according to the quantity and proportions of fubflances which concur to the 
precipitation. * 

DLIX, PRECIPITATE (YELLO W). As chemifts 
have given many different forms to mercury, to adapt it to medicinal ufes and 
to chemical proceffes ; fo they have made various precipitates of it, and have 
given the name of precipitate to other mercurial preparations which in fa£t are 
not precipitates .Ihefe are chiefly denominated from their colors, without 
adding any epithet to fhew that they are mercurial. Thus white precipitate^ 
yellow precipitate , red precipitate, &c. are preparations of mercury. Yellow 
precipitate is mercury diffolved by vitriolic acid, from which it is afterwards 
feparated by addition of water alone ; it is then in form of a yellow powder : 
but as this precipitate is better known by the name of Turbjto Mineral, 
we fhall treat of it under that article. 

DLX. PRECIPITATES (BLACK and ROSE- 
COLORED). Lemeri, who mentions many precipitates of mercury, 
of different colors, fays, that if a folution of mercury in (pint of nitre fee 
precipitated by urine, inftead of a folution of common fait, a role-colored 
precipitate of mercury will, be formed; and that if afterwards feme fixed or 
volatile alkali be added to the liquor from which the rofe-colored precipitate has 
been formed, another precipitate which is blaGk will be obtained. 

Much common fait being contained in urine occcafions the rofe colored 
precipitate, which is effentially the fame as the white precipitate obtained by 
pure fea-falt or marine acid. The rednefs of its color probably proceeds from 
some reddifh earthy or faUne*earthy matter, contained in urine,, which it draws 
along with, it.. 
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The blackncfs of the precipitate obtained afterwards by adding alkali pro¬ 
ceeds from the oily- and- phlogiftic parts of the urine, which are added fuper- 
alvjncbntly to the mercury, and which always blacken white metals, as filver, 
lead, bifmuth, thefe metals being fufceptible of Receiving inflammable matter 
fuperabundantly, when they are expoied to vapors of fulphur, of liver of ful- 
phur, or when they are precipitated by this latter fubftance. See Liver of 
Sulphur, 

DLXI. PRECIPITATE PERSE. This preparation of 
mercury is very improperly called a precipitate; becaufe it is not leparated from 
one fubftance by means of another lubftance, as all true precipitates are, but is 
only mercury reduced to a red powder by a kind of calcination. 

To make this preparation, three or four ounces of mercury , are put into a 
fiat*bottomed glafs matrafs, the neck of which is very long, and the opening 
of a capillary fize. This matrafs, the belly of which ought not to be entirely 
full of mercury, is to be placed in a fand-bath, and heated till the bot¬ 
tom of the veflel containing the land be red-hot. This heat is to be con¬ 
tinued during two or three months The mercury gradually doles its luttre, 
and part of it is converted into a red powder, which does not mix with the 
remaining fluid mercury, but floats upon the furface of the mercury, or ad¬ 
heres to the Tides of the veflel. The operation may be fhortened by uflng a 
greater number of niatrafles, all which may be placed in the fame bath. 
When enough of this red powder is obtained, it is to be collected and lepa¬ 
rated from the remaining fluid mercury. This is called precipitate per fe % or by 
itfe/f 7 or red precipitated mercury without addition. 

This preparation of mercury we have received from the alchemifts, who 
fpared no pains nor labor to change mercury and to fix it. They received 
great hopes from the change of color, the want of fluidity, and the dimi¬ 
nution of volatility which the mercury fuffers by this operation. Although 
the metcury is much dilguifcd by thefe changes, yet it is not eflentially alter¬ 
ed, becaufe it may be reduced to fluid mercury by heat without addition. 
We cannot precifely explain the phenomena of this operation. Different 
opinions are formed concerning them. Mr. Baron conjectures, that they are 
caufed by the union which mercury contracts by means .of its being much 
divided with the faline particles contained in air. We dee indeed from tur- 
birh mineral and red precipitare, that mercury is dilpoied to take the form 
and qualities of the precipitate per fe, by an union with a fmall quantity 
of faline fubftance. Mr. Beaumc thinks, on the contrary, that the mer¬ 
cury is truly calcined, that it lofes part of its phlogifton; and that, when it 
is expoled to heat, it is again reduced to its metallic ftace by the addition of 
the inflammable principle which pafles through the containing veflels, and 
again combines with it. This opinion is not improbable; but more experi¬ 
ments and .Tefearches are wanting to decide concerning it. I fhould be, never- 
thelefs, fufficiently difpofed to believe, that a part of the inflammable principle 
contained in fluid mercury is Superabundant to it, flightly adherent, and may 
be eafily loft and recovered. 

DLXII. PRECIPITATE (RE D). If a folution of mer¬ 
cury in nitrous acid be reduced to drynefs by evaporation, and the mercurial 
mitre thence formed be put into an open matrafs fet in a fand-bath, with a Are 
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it is improperly called *, it not being a precipitate, bet a mercurial nitre 
from iWhich *he jgreate$ part of the acid is expelled ;by the fire, without 
the application ol^ny intermediate fubftance. ^The wd Color of this preparation 
is caufed by the great divifion of the molecules * fbfc, f|wm the example of the 
precipitate per fe, and of fevetai true mercurial'pceciptUMes, which alfo arc red, 
we learn that this is the color aflfumed by mercuiy when it h not fluid, when 
irs. parts are much divided, and when it has mot -a fuperabundant -quantity 
of phiogiffcon, .. ■ * : w ’.. ; l - " ; ■*. , ' v *. , ; i ‘. 

N ot with handing the calcination whioh mercurial nitre fufUins in this opera¬ 
tion, ailits nitrous acid -is not expelled. The mercutf ifciii retains a quantity of 
acid equal to the ninth part of its weight, ;as> Mr. Eemeri obferves. This prepa¬ 
ration is therefore corrofivc, andoniy nfed externally. Several authors propofe 
to render it milder by burning fpirit of wine two or three times over it. It is 
then called arcanum corallinum, andhas been given by. fome pbyficians inter¬ 
nally, If it be indeed tendered milder by this inflammation of fpirit of wine, 
the e0t& mull, be .produced by a partial redu&ion 0/ the .mercury, occafioned 
by Tome phlogifton which it receives from the fpirit of wines but tlie internal 
ufe of this precipitate is abolilbed, becaufe the effects of other preparations are 
more uniform and Certain. ■ ? . v. 1 * \ 

Bed precipitate is much le& volatile than crude mercury. .Neverthelefs, by 
a ftrong fire in dole veffcls it may be fublimed entirely, and the Sublimate has 
the lame color and other qualities as the .precipitate, ils nitrous acid is a Very 
powerful agent to‘deprive bodies in general, arid particularly metallic fub- 
ftances, of part, of their phtogifton -, atd as red precipitate has all the ap¬ 
pearance of *met^ory^rdy-^if^^.^'4cs^tndnmmabie principle*, I have 
endeavored to calcine. ^ fucther by leaving it expofed a long time xo fire, and 
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is not produced Ifctijsfe operations. This experiment is fimilar to that I have 
mentioned, buM? le&fifepable of changing the mercury, becaufe it is not cal¬ 
cined after each dl&Wton. I have alio remarked* that red precipitate is cafily 
foluble, and produce! neat, but no eftervefcence, with new nitrous acid. Lemeri 
obferved the fame phenomenon with vitriolic acid. * ! 

DLXIII. PRECIPITATE (GREEN)-, and P R E CIP M 
TATE (BLACK), or VIOLET -COLORED MER¬ 
CURY. Some authors, particularly Lemeri, give process for other pre¬ 
parations of mercury, which have been employed as remedies* and which are 
improperly called precipitates. Such is green precipitate, which is a ‘mixtine 
of four parts of mercury and one part of copper, diilblved feparately in the 
nitrous add, and treated asr in the procefs for making red precipitate; after¬ 
wards, partly diflblved a fecond time by being digefted with vinegar; at)d, 
laftly, reduced by evaporation to a dry confluence. Such alfb is the prepa¬ 
ration called by Lemeri vickt mercury, or black mercurial panacea, or black pre¬ 
cipitate, which is an artificial cinnabar overcharged with fulphur, mixed with 
fal ammoniac, and prepared by a very long and laborious procefs : but as ihefe 
preparations have been made only for the ufe of medicine, and have fallen into 
di (repute, we (hall not fay any more of them, excepting that they are Angular 
mixtures, accompanied With many unforefeen appearances, which could not be 
explained without further examination and particular diflertations. bee the 
ar title Mercury for the medicinal virtues of all the mercurial prepat at ions 
called precipitates. 

DLXIV. PRECIPITATE of GOLD by, TIN, or PURPLE 
POWDER of C A S S X U S. Tins piecipitate of gold may be made by 
feveral methods: but which of thefe is the beft, has not yet been decided. 
The caufe of this uncertainty is, that the preparation requires delicate ma¬ 
nagement, and is uncertain in its refult* the beauty of the color feemirtg to 
<\ prnd on fome fmall urcumftances not yet tliicovered; for we find that the 
*' ior of the powder obtained frequently varies* notwitb(landing the procefles 
term to have been the fame. I have tried feveral methods. 1 he following is 
v hat has beft fucceeded with me, and is nearly the lame as that deicribed by 
Mr Gtlkrt in his Metallurgic Chemiftry. 

Make an aqua regia with two pans of Ipirit of ni-rre and one part of fpjrit of 
(alt; dilute rhis acid with an equal quantity of difblied water j add to it a 
(mall piece f Malacca tin, Sind la it be diflblved without heat. If the weather 
be cold, the time employed in this (elution will be long; but this is rather an 
rdvantj„c than an injury. When this piece of tin 1 $ entirely difibhred* add 
anotl . and let it be diflblved in the fame manner j continue to add more 
pie> t of tin, one at a time, till the liquor has acquired a yellow color, and 
ii oft crafci to aft upon the tin j then decant the liquot ftomrthe remaining 
ptec of metal, * * t 

Alib dtffolve gold of 24 karats ift an aqua regia competed of three parts of 
fi'.nt cf mtte, and one part of fpirit of fait. 1 Ids folutkm cnay be accelerated 
by ihe htat of a fambbdth. ' v *< ** ,* 

Dilute the foluijon of tin in a hundred times its quantity of diflilled water. 
Try your (elutions in the following manner: Take a .fmall quantity of the 
diluted folution of tin.; divide,it into two parts; to one of which addl known 

’ • quantity 
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• duahtity 6f tiiftiikdHgftiter*: esibh of’llcleVmHtiofiii of the folution bf tin add a 



dilution for the reft ’of ^6 fhJutiort of tin : * tp'wg&totipn of tin thus diluted add 
fuch a quantity of }he fclution of gold, that there (hall he in the mixture two 
parts of the former metal to. one of the fetter: ftir well the mixture (which 
ought to he made in a large gfefs Veffel) with agfe&roii The 'whole will ac¬ 
quire ‘the. color of red wine* and a fediment will gradually be, depofited of the 
fame cololr, while the liquor will become * clear. Then pour into this clear 
liquor fome drops of the Elution of tin, and obferve n tiny more gold is 
precipitated: when the liqudr is very clear, decant it gently from the.fediment, 
which is to be well walhed with pure diftfllfed water. This is precipitate of 
gold, of the purple powder difeovered by CafTius. It is a .valuable prepara¬ 
tion, becaufe it is the only one known capable of giving a reel purple or crimfon 
color to gfefs, enamel, and porcelain. When it is to be ufed, it nmft be well 
mixed, and ground with a fiifible gfefs, as Venice gjafs * - and this mixture is to 
be expofed to the degree pf heat necefiary for melting the gfefs; If a Colored 
glafs or artificial ruby be required to be made, fo large a quantity of gfefs is to 
be added to the mixture that the gold Ihalt not ‘ddiroy W transparency: but 
For enamel painting, a Trailer quantity of glafs is required, that the color may 
be intenfe. The partijpular proportions Cannot be afeertained, becaufe the inten- 
fity of the, color'vefy variable, J -..■■ ■ ;i, s ‘ " ¥ ■ ' 

We have' preparation is" ,to; Varieties •, and 

that, by thatt and fonhetimes le$ beautiful. 

Sometimes webari Obtain orily ^precipiiBate pf a black violet color's'ac other 
times we« c$tr obtain, ('jc^cciycolor,, without being able to difeover tlie 
reafon know, however, many efipntial cireumftances 

concerning the of thp; fyjffiaxjofr. * We are certain, that little or no purple 

precipitate .will ^b&. ^rmed;-iph<fe ; the , ; tin : has-been quickly diflblved, and with 
neat and eftejHfel^n0,-, /'r^b^tfh4^^^;thefealbfl of'thiSy we muft recoiled the 
following priricfeteV. v-ivi' v '" ' 

iirfti, the gold tfife, experiment 5 .for the purple 

powder may be i'redtfe^l;^: , We, know that' this metal, when 

much- divided .'even- with a fuper- 
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larger quantity of acid than is necefiaryto diffolvc it j and alfo, that when its 
folution is diluted in a large quantity of water, more acid is required to keep 
the metal diflolvcd: for when a great deal of water is added to a clear folution 
of tin, the liquor will become turbid, and the tin will be precipitated. We 
cannot then be furpiized that the tin, which in tjpis dilute folution is on the 
point of precipitating before the folution of gold is tnixed wirh it, and which 
then has fiercely a iufficient quantity of acid to l.c^p it diflolved, Arnold, when 
that mixture is made, feize the acids of the lolution of gold. 

Thirdly, we know that metals are capable of being difiblved in acids by 
means of their phlogifton. We know alio that acids, and particulaily the 
nitrous, take from the imperfect metals a part of their phlogifton during the 
folution of thefe metals, and that this lofsof phlogifton futtained by metals 13 fo 
much more confiderable as the folution is made with more activity, qiuckneft, 
and heat. Tin is more fubjeeft to loft: its phlogifton than any other metal; 
hence it cannot continue fufpended in the nitrous acid, which takes fo umh of 
its phlogillfu from it, that it is foon reduced to a white calx; although the 
marine at id, a large quantity of which i<. in the folution of tin employed tor the 
preparation of the purple powder of Caff ius, confiderably moderates the ad ion 
of the nitrous acid, and prevents fo complcat a dephlogiftication as is occafioned 
by pure nitrous acid * neverthelefs, when this lolution is performed with too 
much activity, the tin is too much calcined, part of it is often precipitated in 
form of a white calx, and the remaining part which is diflolvcd contains fo little 
phlogifton, that the acids of the folution of gold cannot ad properly upon it: 
hence fuch a folution of tin is unfit for the preparation of the fmrpJte preci¬ 
pitate of Caflius, and it frequently is incapable of forming it: hence we fee 
the reafon why the fuccefs 0/ the operation depends fo much on the ftownefs 
with which the tin is diflfolved. 

The folution of tin mufl be diluted in much water, elfe a fine color will not 
be produced. The reafon of this is, that the fin is fo much time capable 
of precipitating the gold, as by the dilution of the acids with which it is 
united, it is more difpofed to fall down fpontaneoutygt Accordingly, a certain 
quantity of tin is always precipitated along with the gold, which appears in form 
of a whife calx. 

The folution of tin in aqua regia is not tKe only fubftance with which a purple 
powder of gold may be made. We have already feen, that a ftijall piece of 
tin put in a d.iuce lolution of gold forms a purple precipitate Orfchal men¬ 
tions this and.feveral other very curious experiments on trie fame matter, in his 
little Tieatife-called Solfine Ve}te. For inftance, we there And that the flunking 
liquor of fdbavius makes alfo a purple precipitate', i have found that tin dil- 
fblved in marine acid hkewife makes it. The fame chemift further fays, that 
a folution of mercury in foirit of nitre mixed with & folution of gold produces 
a more beautiful precipitate’than tin*, that jfolmiftatihg that gold itfcjf 
when much divided, like the powder feraped off a piece ofgofli by pounce- 
done, being mixed and melted With vitreous matters, make a red giafs. 
Thefe fads prove,, that this- color, is natural to- gold, whenever it is very much 
divided. 

This purple powder appears to have been a fecret and a novelty in the time 
ef Orfchal j as he lays that he learnt it from Caffius himfelf. Several ^cotem- 



porary djemiifo bdwvcd* that th* gold was decomppfcd hr this operation, and 

ifea;^olpr' from it: but Oifcbal, lefs 
dhpofed to, the marvellous, becaufc he-wa^t»e&£ intelligent, remarks, that the 
gold ,i? not decompofed* and only is h& * #(Wjv reducible than when under 
aftpthar .form* which M a tJi^e^pkhatioin. jfygfew and G«h,d. (f) 

OLX'V* *»,'&"* H.42 -given to iubftances 

obtained from compound bodies,* when their anaiylis or chemical decompofuion « 
is made. . ■■>;/ ’ '* ■ ‘ ■* ■ ’ ■ '■ ■; 

philofophers and cltetpifl* have long ago diftovered,' that alma Pc ail natural 
bodies are capable of being reduced to a greater or lefe number of other bodies 
lefs cowxppuriided* limtfhr. to • each, other, and almofl: the fat#e, of whatever 
nature tb#. budy wsitifon?' Which : they w<?re feparated. This . important oblcr- 
y-ation JhW indeed. a belief* that the .innumerable productions of nature were 
only the fvfitUat of fobibinces, the 

different proportions, and arrangements of which formed the diversity of alli 
compp.vwa bodika^ 'Thefe the name of compounds-, and the 

more finyple fubftances, from- the union of which thefe compounds refult, are 
called priukipfesj feut W- the number and nimfict of the 1 principles of bodies can 
only be difeovered and a&emjned by many laborious chemical experiments. 


jefiures concerning the number and nature of the principles of bodies* Accord- 

, .*'v**"—. ’■ ' ' ' ■' ■; 

(f) Long cylindrical pieces’of ciiled ‘ trials of this kind, .In one of which the glafs 
Jnut glofit a« c^teonioidy fold, and tniich was uniformly tinged of a ruby color ; and , 
uftd by inao8£a«6torkr» of. gkfs*toys. This- in the others various colors, as yellow, red, . 
glafs, though perfedUy colorlefs/ yet when an4 brown, appeared, and were Unequally 
it iS'C$poiM -.to;'tjfe?_-heat, and flame Of a 1 ' diffufed: but li? had not difeovered the cir- 
lamp, acquires a, beaptUulruby color, ex* pun^flances upon which thefe differenoe*. 

fimsfoy&.ribft- 'pUfW$l$8,melted /tfbpend*, Qrfchal, in Ms : Ttwrtife 4W jSW 
With poWdcr i ©i' , 0afl$dri;'^s nOjP^^-giv*s .a procefe by which he obtained 

jfUb'Vw fa ;• ' wv JHu*** .k.. , U- JiH -* 


nimnzizm 


of that metal i ; in Whtcf 
pears to be vimfledjand 
in any other known 


cold*’' 'to', glafs* : White rub 


He dire£te, that the 




times its quantity of Venice glafs finely pow¬ 
dered i *nd fftat this mixture fliould he well 
With .* \fcftt conhftingof equal 
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ingly, in each fchool of philofophy different opinions prevailed concerning ihcfe 
principles, fome of them admitting one only, and others mote: fome after ting 
that water was the principle of all things * fome contending for* earth, ana 
others for fire. We do not intend to diicufs all thefe opthions; but jfhall only 
obferve, that almoft all the ancient philofophers^ have been miftaken from a 
want of a fufficient number of chemical expeciibent^ and obfervations. 

'I’he chcmifts of the middle ages, that is to fay, about the time of Paracelfus, 
had very eonfufed notions concerning this matter. They admitted five prin¬ 
ciples of bodies, which they called mercury or fpirit , phlegm or water, fulpbur 
or oil, fait, and earth. B y mbreury they probably meant whatever is volatile, 
and which in the analyfis of bodies .is capable of affc&ing the tafte and fmdi. 
This conjcdure is confirmed by the name fpirit , which tney alfo gave to the 
fame principle. Their phlegm comprehends all the watery uninflammable 
products obtained in the analyfis of bodies. By fvtlphur they meant not only 
fuiphureous matters and common fulphur, but alfo any oils, and all the inflam¬ 
mable matters obtained in the decompofition of bodies. All (aline matters ob¬ 
tained in theie afcalyfes were comprehended under the general name fait. Laftly, 
they applied the word earth to the fixed matters which remain after the,analyfis 
of bodies. We (hall afterwards fee that (bme of thefe principles, which are 
called the principles of Paracelfus, are Ampler than others } hence obfeurity and 
confufion have been introduced into the opinions formed concerning principles 


in general. 


Ikccher, perceiving this inconvcniency in the principles of Paracelfus, at¬ 
tempted to reduce their number, and to give more precife notions of 
them. He eftablifhed only two general principles of all belies, namely, water 
and earth: but as he could not explain the properties of all compabnds from 
thefe two principles, he admirted three kinds of earths. Which he confidcrefi as 
equally Ample and elementary. The firft-. He.called 'which,, 

according to him, is the principle pf dify jfiadty/..of the^fbiidlty, afid of the 
hardnefs of bodies. He called'his, ftcomLearth mfiamhaUe, earth r which'-he 
iuppofes to be,the principle of inflammability of ailliiafiammable bodies; Laftly, 
the third earth of Beecher is called mercurial earthf: He confidered this earth 
as fi>rrhing wirh the two others metallic fubflrancef, attd he alfo admitted it as 
a principle in the compofition of otherbfMarine acid, 
1 'his efiymift gayc the na mt earth to t&efe ! h t^atfoped ■ jprbiripjes. 


as elements imp 

fi-nfible, .-and ’all • the : : cbemi® < " 

compounds: but, the timer.fW# 
earth atid his 

tingle and pore v and I^c^fcrr' 01 







;.were 


required to demoiiaraie^'e^t^n^^ ph^rifisi, 40 : 
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which we now call pMogiflen, or inflammable principle, and which is nothing elfe 
than, the very fubftance of fire when rendered a principle of bodies. See 
Phlogiston. ' 

Thcoxiftence of the mercurial earth is 'not fatisfa&orily demon ft rated cither 
in the works of Beecher or of Stahl. We have nothing but inferences and 
prefumptivc proofs of its exifteijce. See upon thijs fubjeS Metals and Me¬ 
tallisation. * ‘” 

That earth, water, and fire enter irfto the compofition of bodies as prin- 


to the three others iibov^mgtftioHe^' .ivfe; to our furprize, that we 

now admit as principles of all compounds the'four elements, fire, air, water, 
earth, which Ariftotle taught were fuch, long before the knowledge ot che- 
miftry fnlficientto eftabHfti^'thiltypth." .* 


miftry eftaMUb' tJdt’tSTttmf.''' .*/ ■ 

In whatever manner bodies are decompofed, we always obtain, thefe fub- 
ftahees. They are the utrnoft limits of chemical: apalyfis. As we cannot by 
any means decompofe thefts''jfiiiwhtfrj wecohfider thenti is Pimple fubftances, 
fialthough ; perhaps they may npt be fo) and are therefore called primary 
principles m elements. See Elements,’Airv Fire, Watek, Phlo¬ 
giston. 't'.'jy v: '\ : ■ v :" 

When we decompoft? mp& bosses, cannot nearly redtice them to their 
elements' or' : pj*hiar^ ftfc .fwialyfi^ve^wHy.'^whcp they are 

much compounded* We obtain from then! fobftarices more fimpie only, but 

rt • t s * |i ^' j jet ■ *. ,*§ <i' * in,, i« »■ 1 ,/y 1 >' • iTV * \ ' ^' i p 


principles, do themfelves the office of principles in the compofition of bodies 
Ids fimnle. thak -themfelves. thev have been called trincipiate principles. The 


properties,,.. 


iftcT, ■tfiey hay^fefi 




name, as they fubfiit m 
phara&eriJfed by peculiar 
able of reproducing by 


their Hinton •*,’ were originally fe- 

paratedi ■ Jp# this kind. 

■ principles' of. different 
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feeond, and 
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fimple*' are'halted $$&ary 
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• by applying the latter name to the principles bbtained hya farther decompofition 
of.thefe proximate .principles. 1;, ,•, 

Thefe dilri nations will be rendered more intelligible by an example; for tbe 
fubjed of which let as chufe a neutral felt, fbth «s nitre. We have deftion* 
ftrated that thisfeit is a compound of the acid-calkd w/rwfj-y and of the ftxod 
vegetable alkali,’ combined and faturated together* «\firft analyfis then of 
nitre we fhall obtain this acid and this (alkali, which are therefore the proximate 
principles of nitre. But neither : nitrous acid norffxfed alkali are fimpte fub- 
ftances, By a farther analyfis of each of thefe, they may be decompofed 
into water, earth, fire, or inflammable principle. This acid and this alkali 
muff then be confidered-as principiaHprinciples, But: as thefubftances obtained 
from them are unalterable, and cannot be further decoropofed, they ?muft be 
confidered as prmnry principles the acid and the alkali of the nitre are then 
immediately competed of primary principles, and they themfelves are con- 
fequently principiate principles, or fecondary principles, or principles of the 
fecond order. In this example the water, earth, and fires arc the femote prin¬ 
ciples of r!*e nitre. :f ; ' • 

Alt ho* thefe feveral denominations and diffin&ions of ^principles »more ?or left 
fimple be juff and ufefui for the illnffratioh of many important points in the theory 
of chemiftry, this fcience is hot however fufficiemiy advanced .toicnable us to de¬ 
termine the number and kinds of principiate principles of different orders, and 
efpecially of the higher orders. We know but a few* which, we have ft rang 
reafons to believe, belong to the fecond order s fucb, for example, are faline ftib- 
ftances, and the more Fimple acids and alkalis 4 but we are not entirely certain 
of this, becaufe we have not been able to produce any of thefe ibbftanccs from 
the union of the primary principles,, in Inch a maimer, that no doubt can be ad* 
mitted. See the articles Combination., Analysis* 'DecoatiPOSS'liiON. I * 
DLXVJ. P y M l C E-S Tp;N'E,,t) : . ; ; ,«*ft ■:, * 

DLXV XL F U R' I,P ,TrS,„0, 'any 

chemical operation, by r V?ych:,Tpbftancesv':i*qdii^vm^be ; -;bb^^'.and 
fingle are fepajrated f^Jhp^l^^^fp^dWs^madieis^ith'wbf^iithby^happea'to 
be mixed. . ; .... ; { . ' ' v 'if • v,.;: 

As .the/'^veral-cheipjcal^gehts :and oji^ef^R»*ite orfcfe 


confounded, and even combined with fubftajiqjs * 
require in many, accurate' e^i^i3jerii»'/.th|tjth^r. f 
therefore apply the proper methods to give tijemi 
But thefe. methods dHftf very. 
to be pjppjf."'; Tliqr, ;qs*M* ' 
to the,;:q|#re of *he 
wc are;W%ed:m■emF|Qy^^^ : #l ; ^e 
operations are pt^waSe 
afl the ftoMdf 

mt£! 

• fewwn, or'black. ■ tyfr iprF 
and U believed to.be a fubftmee__ 
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fiances from others that are fixed, or lei's volatile. In this clafs may be 
ranged the; rectifications of oils, of volatile fpirits and felts, of ardent fpirits, 
and even of mineral acids j and the fb-blimations of fulphur, of arfenic, prcin* 
*nabar, of fait of amber, of flowers of benjamin, and of fal ammoniac. ^ Rec¬ 
tification and Sublimation. Alfo the repeated folutionsy fiitrations, cva. 
porations, and crystallizations of neutral falts are only means of purifying them. 
See Crystallization, and Salt (Neutral). Several calcinations, and par¬ 
ticularly thole of fixed alkalis, are intended merely to purify them, by de¬ 
priving them of a greafy matter or fuperabundant inflammable principle. See 
Calcination, and Alkali (Fixed). Many folutions and precipitations by 
the humid way, particularly in the operations of parting, and of luna cornea, 
are performed for the purification of the perfeCt metals from their allay. Laftly, 
the repeated fufions of metallic fubftances, the fmelting of ores, cupellations, 
and refining, are true purifications of metallic matters. Amongft all thefe ope¬ 
rations, but a very few are called purifications: fuch as the purification of 
filver by nitre, of gold by antimony; of both which we (hall now treat. 

DLXV 1 II. PURIFICATION 0/ SILVER by NITRE. 
The filver to be purified by nitre is to be fftft granulated, and then mixed 
with a fourth part of its weight of dry nitre, an eighth part of potalh, and .si 
little common glafs, all in powder. This mixture is to be put into a good 
crucible, two-thirds of which only muft be full. This crucible is to be covered 
with a fmaller crucible inverted* and luted to the former, and in the bottom 
of which a fmall hole has been made. The crucibles thus difpofed are to be 
placed in a furnace, papable of drawing air fuflicientJy to make the fire intend* 
enough only to melt the filver. Then charcoal is to be put into the furnace 
to fuch a height, that only the top of the inverted crucible fball be unco\'ered. 
The coal is then to be kindled, and the veffels to be made moderately red : 
a hot coal ought to be put upon the fmall hole in the bottom of the inverted 
crucible. If a fhining light be obferved round this coal, and a flight hilling 
noife be at the fame time heard, we may know that the operation proceeds 
well. The fire muft be fuftained at the feme degree, till thefe appearances 
ceafej when it muft be encreafed fo that,the filver be well melted, and then 
the crucibles are to be taken put of the furnace. The larger crucible is to be 
broken when it is cold, and the filver will be found at the bottom covered with 
a green alkaline lcorfe. If the metal be not fufftciently pure and duCtile, the 
operation v muft be .again repeated. . . 

This* 4 peration is founded on a, property which nitre has of effectually cal¬ 
cining alEpm perfect metals, by burning their phlogifton * and alio upon a pro¬ 
perty of calcined metals, by which they cannot be united with others in their 
metallic ftgte. This being eftablifbed, when filver allayed with copper or 
other jmpetfe<ft metals is to be treated with nitre, this felt quickly calcines thefe 
imperfect metals by detonating theft inflammable principles and they are 
no fbomer calcified, fhan the^ are rendered incapable of remaining united with 
the filver, Thefe metallic calxes being alfo lpecifically fighter, rife above the 
filver^ '-they .t|e:'' ; alk^fed Hitre andpotafh, with both whfeh they 
form * Icorn^ .-The of refitting the action of the nitre, 

is tbut difengaged h fufed, and colle&ed at the bottom of the 

crucibk.'-,' . ,, - ' 1 

. Ffff As 



5$6 P tr R 

/ 

As the purification of filver is effected by the detonation of nitre with 
the imperfedt metals, and as this detonation is always accompanied with fwell- 
ing and effefvefcence, the crucibles mutt not4e too firmly clofed, otherWtft^ 
this ef&rvefcence might break them, and fome of the contained matter might* 
be loll: therefore a imall hole is left in the ^upper crucible, which ferves as a 
cover to the other; befides, the empty fpace left in the veffels thus difpofed, 
allows the matter contained to fwell a little without lofs. 

"This fmall hole is alfo very uleful to ihew the proper degree of fire during the 
operation, as has been laid. The light and the hitting noife, which may be 
perceived when a coal is applied, are occafioned by part of the nitre which is 
railed up undccompofed during the detonation. When thefe efFedts are too 
eon fide table, and that a fcnfible hitting* fnay be heard at the fmall hole, even 
when a hot coal is not applied to it, we may know that the detonation is 
too violent. In that calc the fire mud pe lefiened, otherwife much, of the 
nitre would be carried off, and together witli it, fotne part of the filver, which 
would be loft. And even, notwithftatding all the precautions that can be 
ufed, this operation can fcarcely be performed without fome lofs of the filver. 
Small grains of filver are always to be feen in the upper crucible, and about 
the fmall hole in it. This inconvenience prevents the operation from being 
employed to determine the value of filver, for which purpofe cupellatitm is there¬ 
fore uiecl. 

The purification of filver by nitre, has neverchelefs its peculiar advantages 
in fome circumftances. It is more quick andjpepedidous than cupellation, and 
the lofs of filver is not confiderabie, when all the proper attentions are obferved. 
i:ee Si lveb, Nitre, and Detonation of Nits e. 

DLXIX. PURIFICATION of GOLD by ANTIMONY. 
To purify gold from its allays by antimony, the gold is to be melted in a cru¬ 
cible large enough to contain thrice the quantity of metal. When the gold 
i.i melietb twice its weight of crude antimony powderecTis to be thrown upon 
it •, the crucible is to be covered, and the matter left feme minutes in fufton : 
al ter which, when the mixture is well fufed, and lb hot that its furface lparkles, 
it is quickly to be poured into m iron cone, previoufly heated and greafed. 
By linking the cone again ft the ground, the defeent of the regulus will be 
’alifted; and when the cone is cold, it is to be inverted, and the matter takpu 
out. This, matter confifts of two fubflanebs; the upper one of which is com- 
pofed of the iulphur of the antimony United with the'metals with which the 
gold was allayed, and the lower is the gold united with a quantity of the 
%mlu'S of antimony proportionable to tfc quantity of metals which have 

i .e. .i ‘ ij __-AT.ij~._i -a je Li:- tl- 
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This firft part of tjie purification of gold by antimony h founded on a po- 
perty of fulphur, by which it is incapable of uniting with gold, and is ilro 
difpoled to unite with all other metallic fUbflancc*. evrepiing } laiinn uid ziu . 
and alio upon this property of fulphur, that it h?s k!V anbury v\ itf\ regulus. of 
antimony than with any metallic iubllance with which it tan unite. ! S n<v* win n 
gold allayed with filvef, copper, iron, leal. See. is melted together akIi nude 
antimony, theie latter metals unite with die lulphur of the ..utmvny, whjV 
the reguline parr, difengaged by them from its fulphur, unites with the **ol 
The leparation of metals from gold is then, really oceafioned by the fu'plmr ut 
the antimony. This purification of gold is confctjuently a kind of dry pn tiny, 
but it fucceeds better than the dry parting by lulphur alone. The ualon of 
this difference is, that lulphur being very volatile and inflammable, U in git*it 
mcafure diffipated and confiimed, when it is em]>loyed alone, before it can 
feize the metals allayed with the gold*, whereas when it is already united with 
a metallic fubftanor, as it is in \he antimony with the reguline jv.h, uhuh 
prevents it from being quickly conftimed and diflipated. it may be muen 
more eafily applied to the metallic fubftances -allayed with gold. Notwith- 
Banding this advantage, as a quantity of regulus of antimony k. always umtul 
with the gold, proportionable to the quantity of metallic lubftjnre, iepara'c.l 
by means of the fulphur of the antimony i and as the fcparauon of this regulus 
Jrotn the gold requires much time, as we flirt 1 ! loon fee* therefore, when \v<* 
would purify golf! that is-much allayed, luppoft* under 16 karats, we ought 
to add along with the antimony fome pure fulphur, that we may have a hi; 
quantity of regulus to feparate afterwards from the gold. 

When thefe firft fufions have been well made, the gold obtained is alia}cd 
with Only regulus of antimony. But as this femi-metal is vetv volatile and very 
combuftible, it may be {Separated from the gold by a lufRciendy long eApoliuc 
to the a£Hon of fire. For this purpofr, the regulus of gold obtamed by the 
forn.er operation is" to be put into a large crucible, and nuted faille lemiy to 
keep it in good fhfion. With this heat, the antimony w 11 Iv difiqvued n 
fmoke. If the heat be too ftrong, fome of the gold will be . an-n .1 « ff with the 
antimony. The operation therefore muft be performed llovJy *, and it commit s 
a long time, when much of the regulus of antimony is uinud wuh the g,Jd i 
*bur it may be abridged by blowing on, the fur face of the metal! c mafs, brcaulc 
the application of hefh air accelerates the evaporation of all bodies, and pt»- 
ticulany that of the regulus of antimony. When a part of the u^uiiu. 
is diftlpated, more heat is required to keep the metal fuled, and therefore 
the fire muft be cncreated towards the emi of the operation: befides, when 
only a fmall quantity of regulus of antimony remains, it n fo covered by un* 
gold* and protected from tfe aftidft of the lire and air, that a Wronger Jit.it is 
nCceffary to evaporate it The fmoke crates entiiely towards the end of 
the operation, although feme regulus ftill remains united with the gold. 'I h .* 
purification 3$ cpmpieated r by moans of a little nitre thrown into the cruci- 
Dle, which dF&ftuaUy calckroS 1 the remaining icgulus of antimony Same- 
times offer thefe ojffef&tjW, the gold is found to be uep lived of much of 
its ufu^i duality, which however is eafily reftored to it by filling it with nitre 
and botax. 
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The ancient chemifts tailed antimony the balneum regis, or the balneum fells , 
and the lupus mtullorum, from this property which it * poflefles, of purifying 
gold. The fulpiuir of this mineral does, indeed, feize almoft all the metals 
with which gold can be allayed j but thefe metals are not deftroyed, but only 
reduced to a fort of mineral ftate by the fu^phur, forming the fcoria, from 
which they may be obtained. Therefore, when the gold contained much 
allay of lilver, the fcoria is very valuable, hnce it contains all the filver which 
was united with the gold. This fcoria ought to be preferred and treated like 
an ore of filver, and thus the metal extra&ed from it. < K ee Ess a vs, and Smut- 
incu/Orks. See a'fo Antimony, Gold, Sulphur. 

DLXX. PUTREFACTION. Putrefaction is an inteftine mo¬ 
tion or fermentation excited in the proximate principles of vegetables and animals, 
by which a decompofition and total change of the nature of thefe princi¬ 
ples are produced, and an alkaline quality is given to the faline principles of the 
compound bodies which fuffer it. 

Ab purrefa&ion is a true fermentation, and even is rite termination and ul¬ 
timate degree of all fermentations, therefore all vegetable and animal matters 
wlrn h are fermentable, are alfo capable of putrefafbon. Some matters are fuf- 
ceptible of putrefa&ion only, and not of the two previous degrees of fermen¬ 
tation, namely, the Ipirituous and the acid fermentations. Thefe matters 
have either already fullered the two previous degrees of fermentation, or their 
principles are difpofed by nature in the fame manner as if they had already* 
fuffered thefe fermentations: moft fubftances perfectly animalifed are of this 
kind. 

When fermentable matters of this kind contain a fufficient quantity of water, 
when they are expofed to a fuitable degree of heat, and have all the* requifite 
conditions for fermentation in general, they never fail to fuffer putrefa&ion. 
The phenomena accompanying this laft-degree of fermentation are nearly the 
fame as thofe of the two former degrees, excepting that they are lefs fcnfible, 
at lead when the putrefaction proceeds flowly. But this fubjedt has not been 
fufliciently attended to. Mr. Beaumc affirms, that putrefaction is not ac¬ 
companied with any fenfible heat. When indeed the putrefaction proceeds 
flowly, and the quantity of putrefying matter is but fmall, the heat, if any, 
is very little 5 but the moft fudden and^ remarkable changes produced upon a 
body by puirefadlion, are upon its color, fmell, and tafte. Flefli beginning 
to putrefy la well known to exhale very foon a penetrating fetid fmell, its color 
to become livid and black, and its tafte naufeoua. Tranfparcnt liquors, as 
urine and broth, during putrefa&ian, become alfo turbid. As the putrefac- 
t>< s advances, the fmell becomes more and more fetid, but it alfo acquires 
j' cat pungency. 'I his pungent fmell of putrefying matters is very fenfible in 
houfes of office, when the weather is changing, particularly before a froft. 
This pungency is fomctirfies fo confiderable that it excites coughing, and draws 
tears from the eyes* It is caufed by a large-quantity of volatile alkali,, which is 
difengaged when thefe fubftances are completely putrified. 

Solid bodier, while they are putrefying, fwcll, become foft, lofe the Cohefioa • 
.of their parts, and arc laftly seduced to a very difguftful liquor. 

From* 
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Prom matters completely putrefied may be obtained by diA illation volatile 
alkali, fotnc liquid and fame folid; pungent, fetid oil, which at fiift is thin, 
and afterwards becomes more thicks and a refiduum of coal not eaOly redu¬ 
cible to afhes. Moft chemifts affirm that no fixed alkali is obtained from 
matters winch have undergone a compieat putrefaction j but Mr. Beaume 
a fibres us that thefe matters contain fixed alkali ready formed, which may be 
obtained without fire. 1 his matter requires a more particular examination t 
perhaps feveral ilages of putrefaction are attended with confiderable differences 
in rhis rdped. 

From the hiftory of putrefaction we may fee that this laft degree of fermen¬ 
tation alters entirely the nature ofi'ubftanccs which fuffer it, whatever the quali¬ 
ties of their proximate principles may be. By putrefaction they lofe their diflinc- 
tive properties, as they are all converted into volatile alkali, fetid oil, and earth: 
their organization is deftroyed, their veficis, fibres, cells, the very texture 
of the moft folid parts, are changed, disjoined, and entirely refolved. All thefe 
changes are fpontaheoufly produced upon organized bodies as foon as their 
vital motion ccafes. As loon as vegetables and animals die, nature completes 
their deftrudion, decompofes machines now ufelefs, reduces their materials to 
a fimilar and common date* elaborates them again, fo as to fit them to pais 
into the organization of other beings, which alfo muft afterwards undergo 
the fame changes. Thus by an uninterrupted courfe of operations,, nature in- 
ceffantly renews the life of beings, which, notwithstanding the old age and deaths 
of individuals, is fuftained in perpetual vigor and youth, as has been obfervtd 
by one of our moft eloquent modern philofophers. 

We have already remarked that the nature and- phenomena of putrefaction 
have been but too little examined hitherto. XVe (hall add here, that whatever 
attention may be given to this fubjed, we (hall perhaps be never able to know 
more than the beginnings of this operation, and even a Imall part only of thefe. 
In fad, putrefadioti feems to be a very extenfive operation, and its laft ftagtf 
teems in fomcmeafure out of our reach. We confider that a matter is entire¬ 
ly putrefied, when nothing remains but earth, or the fixed parts of it. But 
.thefe coarl'e materials are the leaft part of thofe which compote organifed bodies. 
The exiftencc even of thefe refiduums deprived of *11 other principles, the vo¬ 
latility of the falioe and oily principles which are continually exhaling and 
diffipatiflg during putrefaction, (hew that nature is incefthntly, during this ope¬ 
ration* attenuating, fubtilizing, volatilizing, and carrying off all it can of thefe 
bodies & and all the fubftances, thus elaborated and carried off, are removed 
from the reach and obfervatiqn of our fenfes. We do not know, and probably 
wc never (hall know, what further changes they fuftcr, before they enter into 
the combination of new beings. 

But if the compieat theory.of putrefaction be very difficult, it is alfo very' 
important,’ as it feems to be the true key of the moft cfiemial and hidden 
fecrets of the animal economy.' In fad, as the proper fubftance of all the parts 
of the bodies of animals differs from vegetable matters, (by which all animals 
are mediately or immediately pourifhed) in this circumftance, that they are 
much nearer the date of putrdadion, we have reafon to believe that the change 
of vegetable into animal matters is principally produced by a kind of fermen¬ 
tation, or even by a beginning} flow, ana imperceptible pptrefadion. Jh this 
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point* certainly, perfect animalifation confifts \ and confequendy the Animal eco¬ 
nomy cannot tail of being deranged,' and reduced to a morbid ftate, when¬ 
ever this anirnalifation, or imperceptible putrefiaition, (for I do not fcruple 
to give it that name) becomes too much Or too little: which truth is well per¬ 
ceived by the great Boerhaave in his aphorifms cdnc^rning the difeafes proceed¬ 
ing from fpontaneous acids and alkalis, . 

Thefe conficlerations are certainly fufficient to induce chemifts and phyficians 
to acquire all the knowledge they can oft this fubjedh The fir ft trials to be 
made in-this way, and from which the greateft certainty and utility may be 
expected, are researches to fbew what fubftances accelerate and retard putre¬ 
faction. Meflrs. Pringle and Macbride have made the firft fteps, and have 
publifhed the incerefting experiments which they have made on this fubjett, 
which is very far from being exhaufted. I know that a very able French 
experimental philofopher has finifhed a numerous let of well made experiments 
on this fuh’eft, which he propofes Toon to pubiilh. See Fermentation, (h) 


(h) To the above article we make' the principal band of union in folid bodies, than 
following additions. the particles pf water. That Sir Ifaac 

i. Putrefaction, as alfo fermentation in Newton had entertained a fimilar opinion, 
general, feem to confift rot merely in (the appearsfrom the followingpalfage inthe third 
tiecompofition and traufprJition of the par- boc>.k of his Optics. “ The particles of fluids 
tides of the putrefying or fermenting matter, “ which dc* pot cohere too wrongly, and arc 
by which new combinations are produced, “ of fetch a fmallnefs as renders them molt 
but alfo in the extrication and expulfion of “ fufceptible of thofe agitations wbreh keep 
I'nmt: of the conftituent parts of thefe matters, “liquors in a fluOr, are m oft Cafiiy fepa-- 
Thc constituent pbrr, thus extricated and “rated and rarefied into vapor, a.id, in the 
cxpdkd by putrefaction and fermentation, “ language of the chemifts, they arc vola- 
is a permanently elaftic vapor, or fixable air, “ tile, rarefying with.an eafy heat, and con- 
A part of the air extracted from putrefying" denfittg with cold. But thofe which are 
fubfianres was found by Mr. CavendiDrs “ gf offer, and fa, Jefs fufceptible of agi- 
experiments to be inflammable.' See Air, “ cation, or cohere by a fironger attraction, 
f F ixafi.c). Aod from the experiments “ are not feparated without a itronger. heat, 
of i>r. Macbrld*. which (hew that cauftic “ or perhaps hot withoUt fej mentatitm. And 
;*htali and quicklime may be rendered mild, “ tfiefe J'aft are the bodies which cbemifis 
or combined with air, by abforbing the “call fixei^ and' being tarified by fer- 
elaftte vapor extricated from putrefying and “ mentation become true permanent air t 
fermenting Jubilances, we havp reaiun to “ thofe particles receding ,from one another 
believe tbit •mother part of the vapor ex- “ with »hc dgW&teft force, and being molt 
tries.ed from theie fubftkncfcs is of the unin- “ difficultly brought together, which Upon 
flammable kind of fixable air which com- 1 ‘‘edp^^l-e^efe.tWoft'ftrO^glyj^Arfd'Cj^bUufe. 

' bincK'v iJfhijS'lltsIine f dts and eafths. See A lit ‘ particles fif dtfcf'gfeiflkr,. 

(FutAPkEl aniQuiGtatiMB. ■' • - “ 

nr. Hales believes that this airis the.prm- ^ a. ,». 

e ' ; nd rr,ufe of cohefibn and folidiiy of bodies, 
die lem.uks that air abounds much more in 
folid than in liquid' bodies, and that folid 
bodies being generally depf r than water', the 
atira&iort of th« am of f&efe/lbtid'k'‘pdkilii i , 

' in a fixed i ftate,. n»d 0 fhfwlfibh Wh»W hi 1 
■ an ditfiic ft ate, .are greater th*n:the &t,trac¬ 
tion apd reijulfiob of the .ligli 
.tick's in a fixed and in aij eia^ic llate j, and 
JiefickXbc parsft«Ies'>of aih-artf"SftVjf •or&k ’ 


“ merp ^t%ti );y,apor, "and -that a 

‘ * ifioift -affnbfi/nliiff Wl Pghtei*., ifota .a ‘ drjr 

id ' w. d&i*4 ,r%M5*-rSs;a 1 * .- v 


bffcg ’q ud utfty" imj 

v. 4UAU3;l.«t] UQ lJilV tjpi mpfl, 
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DLXXI. P Y R. 1 T R $. Pyrites is a mineral refembling the true 
ores of metals, in the fubftances of whioli it is compofcd, in its color or luftre. 


in® mixtures, or from alkaline fubftancea 
effervdeing with acids, ho found the putrid 
quality was deilroyed ; and hence he con- 
fidcrs this air as powerfully antifeptic, 

2. Contact of atmbfphericai air is faid 
to be heccfl’ary to putrefaction; and Mr, 
Boyle relates that he has prefcrvpd lemons., 
oranges, and other fruits, from putrefaction, 
or other fermentation, during fever*! years, 
by including them in an inexhautted re¬ 
ceiver, Dr. Macbritle found that putre¬ 
faction was accelerated by cnclofmg a piece 
of flefh in an exhaufted ' receiver ; but that 
another piece continued fweety which was 
included in an exhaufled hollow brafs fphere, 
confuting of two hemifpheres, joined toge*. 
ther. He conjectures *£hat the caufe of this 
difference might be, that in the letter ex¬ 
periment the vacuum was more perfect 
than in the former, as the gJafs receiver did 
not fccm to exclude with fufficient accuracy 
the externa! a Jr, arid that tho’ a. partial va¬ 
cuum may accelerate, putrefaction, yet feme 
air may be neceflary to this procefs. 

It is well known that bodies are preferved 
from putrefaction by coveting them with 
wax, fuct,, fcc. Whether ; is effeCt pro¬ 
duced merely by excluding externa! air, or 
alfo by preventing the extrication of the in¬ 
ternal fixable air ? 

3, Sip John Pringle, has made experi¬ 

ments to determine the powers of certain 1 
fubftancc.s to promote or to prevent putre¬ 
faction. film experiments. He has 

formed the following table, flawing the re¬ 
lative antifeptic powers of the falTne fub- 
flonces. mentioned, Having found that two . 
drama of beef put in * pbjal Witht»?o ounces 
of water, and placed in a, heat ©quad,, to 90 ‘ 
degrees of Fahrenheit’s thermometer, be¬ 
came putrid that ffoty 

giraihs; of fea-fMt preferyeu i j§ihi 3 ^r fixture 
of beef. and witter more he 

, made the^fh^feptic poWer o^th^.fea^falt a . 
' ftahdard, to which he hdmparbil cowers 
, .qJUhe other,/faks. 


annexed had a j 

SaUgfirtf; -zf 


VitrioIate,d tartar 
Sjpirkus Mindereri 
Soluble tartar 
Saldiuretteus — 

Crude fal ammoniac 
Saline mixture 
Nitre . 

Salt of hartfhorn 
Salt of wormwood 

Borax -- 

Salt of amber 
Alum .. . 


2 

2 

2 

2 + 
3 

3 

4 + 
% + 

4 * 

t i 

2.0 

'<0 



N. B. The quantities of fpiritus Min* 
dcreri and of the feline mixture were fuel), 
that each of them contained as much alkaline 
fait as the other neutral falts. 

, Myrrh, aloes, ajffetida, and terra faponica, 
were found to have an antifeptic power 30 
times greater than the ftandard. Gum mi~ 
mpniacum, and fagapenum , fhewed little anti¬ 
feptic power. 

Of all jcflnous fub|tances, camphor wns 
found to refill putrefaction moil poweifully. 
Sir John Pringle believes that its antifeptic 
power is 300 times greater than that of fea- 
falt. 

Chamomile flowers, Virginian fnalc-root, pep¬ 
per, ginger, Jaffron, contrayerva root, anti galls, 
were found to be 1 z times more antifeptic 
than fea-fait. 

Infufions pf large quantites of mint, an¬ 
gelica, ground-ivy, green tea, redrofes, common 
‘wormwood, rnvftard, and borje-radtjh, and alio 
deceptions of poppy-heads, were more anti- 
feptic thah fea-felt;* 

Decoctions of wheat, parley, anti oilier fa¬ 
rinaceous grains, checked the putrefaction by 
bycoming four. 1 • , r - - 

Chalk, and other iesyonbent. powders, acce¬ 
lerated the, putrefaction, and rcfolvcd meat, 
into a perfect mucus. The fame powders 
prevented sin infufion of farinaceous grains 
From, becoming mucilaginous and four. - 

One dram ofJea-fait was found to pfdervc 
two drams of (mh beef in two ounces of 
water, above 30 hours, uncomipted»,iii aheat 
equal.to that of the human. body, or above 
p,0 hours longer than meat is ptcferved in 
'..water 11 without fidf but "Haifa, dtam.of fait 
did not prefervc; *t mdre than two hours 
Jobber than jmnt : $yater. Tipthiy-ttvc grains 
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in its great weight, and, laftly, in the parts of the earth in which it is found, 
line* iraimoft always accompanies ores. It is, like ores, compofed of metallic 
Jubilances, mineraufed by iulphur or by arienic, or by both thefe matters, and 
of an unmctalhc earth intimately united with its other principles. 

Notwithtlanding the conformity of pyrites with ores properly fo called, 
chcmills and metallurgifts diftinguifh the fcfi*mpr from the latter minerals ; 


of fait had little or no antifeptic quality. 
Twenty grains, fifteen grains, but efpe- 
cially % tcn grains only of feu-fait were found 
to accelerate and heighten the putrefaction 
of two drains of flefh, Thefe fmatl quan- 
ties of fea-falt did alfo foften the flefh more 
than pure water. 

The fame ingenious phyfician made ex¬ 
periments to dilcover the effc£ts of mixing 
vegetable with an.inal matters. 

Two tii ims of law-beef, as much bread, 
and an -unce of watet, being beat to the 
confidence of pap, and ex| olod to qt/ nt 
heat, accoiding to Fahrenheit’s thermometei, 
began to ferment in a few houis, and con¬ 
tinued in ferment<tion during two days. 
When it began to foment and fwcll, the 
putrefadbon had begun ; and in a few hours 
afterwards, the fmell was ofl'eniive. Next 
dav the putrid fmell ceuftd, and an acid tallc 
and (mill fuceceded. Frefli alimentary tc- 
gttables, as fpinnagc, afpaiagut, feuny- 
giali, ptoduetd fimilar efledls as bread on 
flefh, but in a weaker degic% Fiom ftvcral 
other experiments he found that animal fub- 
l>ancf s excite the* feimentation of vegetable 
iuollances and that the latter fubtlanccs 
correct the putiefcenry of the former. 

By addim' faliva to a fimilar mixture of 
flefh, hi caci, and water; the fermentation 
was retarded, moderated, but rendered of 
twite the ufual duration, and the acid pro¬ 
duced at laft was weaker than when no fa¬ 
in a was n ,f *d. 

By adding an oily fuMante to the common 
mixtur of flefh, bread and water, a ftronger 
feirv station was pioduccd, which could 
|V t oc moderated by the quantity of faliva 
u d in the foimci experiment, till fomc 
hxtl alkaline fa't was added, which fait was 
found, without faliva, to flop fuddenly very 
Jiigh fermentations. 

He did not find that /mail quantities of the 
following faks, Jalammoniac, nitre, vttriolated 
$attar t fal diurelhusy fait of hartfborn^ JaJt of 
u'omwocd, were feptic, as foull quantities of 
iea-falt weie. 

Sugar was found to refill putrcfa&ion at 


full, as other falt$ do, and alio to check the 
puirefa&ion after it had begun by its own 
fermentative quality, like biead and othu 
feimentative vegetables. 

Lime-water made fome final! refinance to 
putrefa£lion. 

Pat wine, /mall-leer, infufions of bitter 
Vfgit/M’t) of bat A, and the juice of antif- 
ccihbul c plat.ts, retarded the fet mentation of 
ni xturi s of flefh apd biead But an unjhatnfd 
,/ totIton of batk confidtubly cncreaitd that 
fcrmen<ation. 

Ctabs-eyes accelerated and encreafcd the 
fermentation of a mixture of flefh and bread. 

Lime water neither retarded nor haflencJ 
the fcrm< ntation of fuch a mixture: but 
when the fermentation tcafc.f, the liquor 
was neither putrid nor acid, but fmtlt agree¬ 
ably. 

Ilf)pmnA'd in a tint tar was found to fer¬ 
ment foonet than ,that which had not been 
biuiLd. ^ 

The tough inflammatory cruft of lljtd 
was found to be moft putrefeent, next to 
which the crafTamen^im, or red coagulated 
mats, and laftly the fermn. 

Dr. Macbride’s experiments confirm many 
of theie above ldatcd, cfpecially thofe which 
fhew that the fermentation of vegetable fub- 
fiances is encreafed by a mixture of ani¬ 
mal or putrefeent matter; that the putief- 
cency ot the latter is corrected by the fer¬ 
mentative quality of the foimcr ; and that 
the put a faction and fermentation of mixtures 
of animal and vegetable fubftancc* were acce¬ 
lerated by additions of abforbentearthsand of 
Peruvian bark : He alfo found that altho* un¬ 
burnt calcareous earths were feptic, quick¬ 
lime and lime-water prevented putrefuduon, 
but that they ddlioyed or dilfolved the tex¬ 
ture of flefh* 

The experiments of the author of the 
Effai'pour ftrvir a tHijhire do la Putrrfaftion 
fnew that metallic fairs, refmous powders, 
ex trails of hark, and opium, are very power¬ 
fully antifeptic, and that falls with earthy 
hafes are lefs antifeptic than mty other falts. 
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and they do this with propriety, becaufe the proportion and connexion of th. 
inaterials compofing the pyrites differ much from thofe of ores. 

Altho’ fometimes pyrites contains more metal than fome oies, yet generally 
it contains lefs metal, and a larger quantity of mineraiifing fubftances, fuiphur 
and arfenic, and particularly of unmetallic earth. The connexion of thefe 
matters is alfo much ftronger in pyrites than in ores, and they are accordingly 
much harderj fo that almoft every pyrites can ftrike lparks from fteel. From 
this property of ftriking,fparks from fteel they have been called pyrites, which 
is a Greek word fignifying fire jione . Pyrites was formerly uleii ior fire-arms, 
as we now ufe flints j hence it was called carabine Jione. It is Hill named 
by fome, marcajite. Perhaps no other kind of natural body has rec-ived 
fo many names. Perfons curious to know the other names kls tiled than thofe 
we have mentioned, may .find them in Henckel’s Pyritologia. We think, with 
that celebrated chcmift,, that the fubje£t has been perplexed by this multiplicity 
of names •, for before his great and excellent work, the notions concerning pyrites 
were very confufed and inaccurate. 

Pyrites differs alfo from ores by its forms and pofitions in the earth. Altho’ 
pyritous minerals generally precede, accompany, and follow veins of ores - t 
they do not, properly fpeaking, thrmfelves form the oblong and continued 
mafles called veins, as ores do, but they form mafles lbmemnes greater and 
fometimes fmaller, but are always diftinft from each other. Large quantities 
of them are often found unaccompanied by ores. They are formed in c ays, 
chalk, marles, marbles, plafters, alabafters, flares, fpars, quartz, granites, 
cryftals, in a word, in all earths and ftoncs. Many of them are alfo found in 
pit-coals and in other bituminous matters. 

Pyrites is alfo diliinguifhable from ores by its luflre and figure, which is 
almoft always regular and uniform, externally or -internally, or both. Some 
ores indeed, like thofe of lead, many ores of filver, and fome others, have re¬ 
gular forms, and are in fome manner cryftallized •, but this regularity of form 
is not fo univerial, and fo conlpicuous in ores as in pyrites. The luftre of 
pyrites feems to be caufed by its hardnefs, and the regularity of its form by 
the quantity of mineralifing fubftances which it .contains. 

By all thefe marks we may eafily, and without analyfis, diftinguifh pyrites 
from true ores. When we fee a mineral that is heavy, pofUfled of metalhc 
luftre,' and of any regular form, the mafs of which appears evidently to be en¬ 
tire, that is, not to have been a fragment of another mafs, and which is fo hard 
as to be capable of ftriking fparks from fteel, we may be allured that l'uch 
a mineral is a pyrites, and. not an ore. 

The clafs of pyrites is very numerdus, various, and extenflve. They differ one 
from another in' thenaturc arid proportions of their component pat ts, i n their forms 
and in their colors. The form? of thefe minerals are exceedingly var.ousf No 
iblid regular or irregular CaneafUy be conceived that is not perfectly imitated 
by iome kind of pyrites. They ^re fpherical, oval, cylindrical, pyramidal, prif- 
maticai, cubic % they are fblids with 5, 6, 7, 8, 9, to, &c. (ides. The fur-, 
face of fome is angular, and cqp£fts of many bales of (mail pyramids 5, while 
their fubftance is compofed of thele pyramids, the points of which all unite in 
the center of the mfcfs. , . 

Pyritous minerals differ alio in thetr component fubftances. Some of them .ire 
called fulphureous, martial, cupreous, arfenical, as one or other of thefe fubftances 
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predominate. We muft obferve with Henckel, whole authority is very great in 
this fubjefi, that in general all pyrites are martial? as ferruginous earth is the 
Ulcnuai anil fundamental part of every pyrites. This earth is united with an 
tin.net dlic earth, with fulphur or arfenic, or with boththefe matters ; in which 
r afe, the fulphur always predominates over tpe arfenic, as Henckel obferves. 

> :i vuisfillers thefe as the only cfTential principles of pyrites, and believes that 
ait the other matters, metallic or on metallic, which are found in it, aie only 
accidental; amonglt which he even includes copper, although fo much of it 
e.y fis in jome kinds of pyrites, that thefc arc treated as ores of copper, and 
iomeciirses contain even 501b. of copper each quintal. Many other metals, 
even gold and filver, are fometimes combined in pyrites ; but thefe are lei's 
fr..q.uenr, and the precious metals always in very fmall quantities; they are 
tht-efore juftly to be confidered as accidental to pyrites. The different fub- 
fiances compofing pyrites fenfibly affedl; its colors. 1 lenckel diftinguilhes them 
in general into tnree colors, white, yellowiih or a pale yellow, and yellow. 
He info-ms us, that thel'e three colors are often lb blended one with another, 
that t,.c) cannot be eafily dillinguifhed, unleis when compared together. 

The white pyrites contain mod arfenic, and are fimilar to cobalt and other 
minerals abounding in arfenic. The Germans call them mifptckel or mifpilt. Iron 
and arfenic form the greateft part of this pyrites. As arfenic has the property 
of whitening copper, fome pyritous minerals almoft white, like that of Chem¬ 
nitz, in Mifnia, are found to contain forty pounds of copper per quintal, 
and which are fo much whitened by the arfenic, that they are very like white 
pyrites. But Henckel obferves, that thefe pyritous matters are very rare, and 
are never fo white as the true white pyrites, which is only ferruginous and 
arlenical. 

Yellowifh pyrites is chiefly compofed of fulphur and iron. Very little copper 
and arltnic are mixed with any pyrites of this color, and moft of them contain 
none of thefe two metallic iubftances. This is the moft common kind of 
pyrites: it is to be found almoft every where. Its forms are chiefly round, 
fpheiical, oval, flattened, cylindrical, and it is compofed internally of needles 
or radii,, which, unite in the center or in the axis of the folid. 

Yellow pyrites receives its color from the copper and fulphur which enter . 
into its compofition. Its color, however, is inclined to a green, but is fuffi- 
ciently yellow to diftingui/h it from the other two kinds of pyrites, particularly 
when they are compared together. To make this companion well, the pyrites 
mult be broken, and the internal furfaces muft be placed near each other. 
'I'he icalon of this precaution is, that the color of minerals is altered by 
expofure to the air. 

Perfcns aceuflomed to thefe minerals can eafily diftinguifh them. The chief 
difficulty is -to diftinguifh white pyrites from cobalt ana other minerals, which 
alfo contain fome copper *nd much arfenic. 

Hence then we fee, that arfenic is.tlie caufe of whitenefs in pyrites,, and is 
contained in every pyrites of that color \ that copper is the principal caufe of 
the yellow color of pyrites ; and that every pyrites which is evidently yellow 
contains copper*, that fulphur and iron produce a pale-yellow color, which is 
alfo produced by copper and arfenic; hence fome difficulty may arife in diftin- 
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guifhing pyrites by its colors. We may alfo obferve, that fulphur and arfenic, 
without any other fubftance, form a yellow compound, as we fee from the ex¬ 
ample of orpiment or yellow arfenic. Thus, although the colors of the pyrites 
enable us to diftinguifh its different kinds, and to know their nature at firfl: fight, 
particularly when we have been accuftomed to obferve them •, yet we cannot be 
entirely certain concerning the true natu e of thele minerals, and even of all 
minerals in general, that is, to know precilely the kinds and proportions of their 
component Jubilances, but by chemical anaiyfis and decompofmon. 

Befrdes the above-mentioned matters which compofe pyrites, it alfo con¬ 
tains a confiderable quantity of unmetallic earth, that is, an earth which 
cannot by any procefs be reduced to metal. Henckel, Cramer, and all tliofe 
who have examined this matter, mention this earth, and prove its exigence. 

We ought to obferve, that this earth is combined with the other principles of 
the pyrites, and not merely interpofed betwixt its parts. It muft therefore 
be diftinguiftied from other earthy and (tony matters mixed accidentally with 
pyrites, and which do not make a part of the pyrites, fmee they may be fepa- 
rated by mechanical means, and without decompoling chat mineral: but the 
earth of which we now treat is intimately united with the other condiment 
parts of the pyrites, is even a condiment part of pyrites, and effential to the 
exidence of this mineral, and cannot be feparated but by a total decompo¬ 
fmon of it. 

According to Henckel, this unmetallic earth abounds much in the white 
pyrites, fince he found from the ahalyfes which he made, that the iron, which 
is the only metal exiding in thefe pyrites, is only about ,'- 0 th part of the fixed 
fubftance that remains after the arfenic has been expelled by torrefa&ion or 
lublimation. 

A much larger quantity of iron is in the pale-yellow pyrites, according to 
Henckel. The proportion of iron is generally about twelve pounds to a quintal 
of pyrites, and fometimes fifty or fixty pounds: this is therefore called martial 
pyrites. It contains about l- of its weight of fulphur, and the red is un¬ 
metallic earth. 

The quantity of unmetallic earth contained in the yellow or cupreous 
pyrites, which are alfo martial, fince, as we have obferved, iron is an effential 
part of every pyrites, has not yet been determined. They probably contain 
fome of that earth, though perhaps lefs of it than the others. 

The nature of this unmetallic earth of pyrites has not been well examined. 
Henckel thinks that it is an earth difpofed already by nature to metallization, 
but not diffidently elaborated to be confidered as ’a metallic earth. See the 
articles Metals and Metallisation. This opinion is not improbable -, but 
as alum may be obtained from many pyrites, may we not fufpedt that this un¬ 
metallic earth is of the nature of the bafis of alum or argillaceous earth ? See 
Alum and Clay. Perhaps alfo this earth is different in different kinds of 
pyrites. The fubjedt deferves to be well examined. 

Although pyrites is not fo valuable as true ores, becaufe in general it contains 
led metal, and but exceedingly little of the precious metals; and becaufe its 
•metallic contents are fo difficult to be extracted, that, excepting cupreous py¬ 
rites, which is called pyritous copper ore 9 it is not worked for the fake of the 
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contained metal; yet it is applied to other purpofes, and furnifhes us with 
many ufcful fubflances; for from it we obtain all our green and blue vitriols, 
much fnlphur, atfcnic, alum, and orpiment. See the principal process by 
which thefe fubfianca are extracted from pyrites , under the article Smelting 

As every pyrites contains iron, and mod of them contain alfo fulphur; as the 
pyrites moft frequently found contains only thefe two fubftances with the unrne- 
tallic earth; and as iron and fulphur have a Angular adtion upon each other, 
when they arc welt mixed together and moiltened; hence many kinds of pyrites, 
particularly ihofe which contain only the principles now mentioned, fullain a 
Angular alteration, and even a total decompofition, when expoied during a 
certain time to the combined adtion of air and water. The modture gtadually 
penetrates them, divides and attenuates their parts; the acid of the fulphur 
particulaily attacks the martial eaith, and alfo the unmerallic earth, its inflam¬ 
mable principle is feparated from it, and is difTipated. While thefe alterations 
inopen, the pyrites changes its nature. The acid of the fulphur which is 
decompoled forms with the fixed principles of the pyrites, vitriolic, aluminous, 
and fell*nitic lalts-, fo that a pyrites which was once a fhimr.g, compact, ve-y 
hard mineral, becomes in a certain time a greyifh, faline, powdery ir. , tee 
taftc of which is faline, auftere, and ftiptic. . , 

I aftlv, if this mats be lixiviated with water, cryfta., of vitriol, and fomc- 
t ;mos of alum, according to the nature of the pyrites employed, may be ob¬ 
tained by evaporation and cryftallization. 

This altera:ion and fpontaneous decompofition of pyrites is called cjjmejecnce 
and -Jtriolifat:on\ becaufe the pyrites becomes covered with a faline powder; 

becaufe vitriol is always formed. This vitrioliianon is more or lets quickly 
accompli filed in pyrites according to its nature. It is a kind of fermentation 
excited by moiliure amongft the ronftituent parts of thele minerals; and it 
f) violent in thofe which are moft dilpofed to it, that* iin the palo-yel- 
p !VV writes, which contain' chiefly fulphur and iron, that when the quantify 
( ,i tlieit* is confiderdile, not only a lvilphureous vapor and heat may be per- 
<. :\ ed, but alfo the whole, kindles and burns intenfely. The fame phenomena 
• re nbVervable, and the fame refults are formed, by mixing well together and 
moiftening a large quantity of filings of iron and powdered fulphur: which 
experiment JLemeri has made, to explain the caules of lubicrrancan fires and 

We cannot doubt that, as the earth contains very large maiies of pyr tes ot 
thi ‘ \ nd, they muft undergo the fame changes when air and moifture penetrate 
amities containing them ; and the belt natural philofophers agree, that very 
' * bably this ftrprizing decompofition of pyrites is the caufe of iiibterra- 
nemt fires, of volcanos, °and of mineral waters, vitriolic, aiuminous, lulphureous, 

1 No oilier pyrites is fubjecl to this fpontaneous decompofition, when expoied 
to humid air, but that which is both martial and fulphureous, that is, the 
p 1-Vcliow pyrites. The arfenical pyrites, or that which contains little or no 
miphur, is not changed by expofure to air. This latter kind is harder,, 
heavier, and mote compact than the former. The pyrites which is angular and. 
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regularly ftiapcd, is chiefly of this kind. Mr. Walk:rius, in his Mineralogy, 
propofes to diltinguiih this kind of pyrites by the name of mareafite. W hen 
cut, it may be polilhcd fo well as to give a luftre a Into ft equal to that of 
diamonds, but without refracting or de com poling the light •, for it is perfectly 
opake. It has been employed fo:ne years paft tn the manufacture oft ys, as 
of buckles, necklaces, &c and is called in commerce marcafiic. See Waxkks 
(Minfral), Cues, Smi!Iting of Ox ls. (i) 

Ol.XXll P Y R O P II O R U S of TI OMBERG, Tit? Pyro- 
phorus is a chemical preparation, which has fhe lingular property of kindling 
fpontam uOy when expoled to air. It was accidentally difcovered by Mr. iioru- 
lxrg This chemift was endeavouring to extraCt a limpid and havoriels oil 
from in’man ordure, which fbouki have the property of fixing mercury (fee 
Kxcremet’ts of Animals); and when he had mixed the fubvtance upon '.inch 
he was <qcrating with .different matteis, he was much lurprized, while he was 
taking the csput mortuum of one of theie mixtures out of a retort, four or five 
days idler it had been operated upon, to fee it kindle and burn itrongly as 
loon as it wa* expoled to air. He recoiled:ed that this was the refiduum of a 
mix.ure of .dun: and human feces from which he had obtained all that he 
>mii.' by .means of a red-heat. He repeated the procefs, and ob'aincd from it 
:ke lame reiult. Vvjicn he was well alfured of it, he publillied his difeovery. 
1 lumen t'eecs v me a %ng time believed to be effential to the operation, till the 

id, that honey, lugar, fi'our, in a word, 
be fubiliru-ed in palace of the human 
de Suvigny, Doctor of Phyfic, a perl'on 
well \tiled in muhemaiical and phyfical fciences, has communicated to the 
.Academy a. Memoir, relating experiments made on the pyrophorus, in 
which he gene rallies the procels, and gives the true theory of it. He there 
ihews, that moft vitriolic falts may be lubftituted for the alum; which dif- 
t-overy alhllrd kirn, greatly in explaining the theory of the operation. This 
Mkmoir is p; nred in the third volume of the Collection of Memoirs by corren 
pondents of the Academy. 

(i) 1 do not know any fnfRcrent re.ifon ores has been chiefly introduced bv miners; 

for conliJeuni; the minerals called pyrites becaufc the greateft part of the former mi¬ 

ni *i difinCt vlafs of fubfhinces from ores. r. era Is contain fo little metal, and fo much 
They have indeed no mark by which they of the mineralifing fubftances, fulphur, nr 
can certainly and conihintly be diftinguifhed arfunic, that they are feldout finelted. 

fioin Jtefe. The hardnefs or property of Ncvcrtheltffs, fhme kinds of pyrites ate 

lb iking ignited fp.irks from tied is not com- found which contain to much copper, that 
mnn to all the fubftanccs generally called they are fmelted with great profit. Aceoid- 
pyiites; for v,c. hod fome of thefc enutne- jngiy, fomc later mintralogifts confider the 
rated by minendugivls which have not that cupreous t ellow pyrites as an ore of copper, 
property. Waliciius even mentions a py- the pale-yellow mart al pyrites as an ore of 
nits which contains no iron, although that iron, and the white arfcnical pyrites as tin. 
metal is thought by Henekel to he e/Tentinl ore of arfenic. Set Ones 0 /" Coffer, I*lon, 
to pyrites. The diitin&ioa of pyrites from and of Arsenic, 


voungefl. Ion of ri>-- r eat Lemeri fou 
•any .mimai or vegetable matter, migh 
feces ; and fmee that f me, Mr. Lejay 
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'Although alum is not abfolutefy neccflary for the preparation of the pyro- 
: phorus, yet it is one of the vitriolic falts which fucceeds belt. 1 he following 
‘ procels is very good for this preparation. 

Let three parts of alum and one part of fugar be mixed together. This 
mixture mull be dried in an iron fhovel over a nioderate fire, till it be almoft 
reduced to a blackilh powder of coal, during which it mull be ftirred with an iron 
lpatula. Any large maftes muft be bruiied into powder, and then it mull be put 
in a glafs matrafs, the mouth of which is rather {Irak than wide, and fcjven or 
eight inches long. This matrafs is to be placed in a crucible, or other earthen 
vcflel, large enough to contain the belly of the matrafs, with about a {pace 
equal to the tbicknefs of a finger all round it. This lpace is to be filled with 
{and, fo that the matrafs lhali not touch the earthen vefiel: the apparatus is 
then to be put in a furnace, and the whole to be made red-hot: the fire mull 
be gradually applied, that any oily or fuliginous matter may be expeilcd 
After which, when the matrafs is made red-hot, fulphureous vapors exhale : 
This degree of heat is to be continued till a truly fulplnlreous flame, which 
appears at the end of the operation, has continued nearly a quarter of an hour: 
the lire is then to be extinguiflied, and the matrafs to cool without taking it 
out of the crucible ; and when it ceafes to be red-hot, it mull be flopped with 
a cork. Before the matrafs is perfectly cold, it mult be taken out of the 
crucible, and the powder it contains mull be poured into a very dry glafs 
phial, which mull be well clofed with a glafs (topper. If we would preierve 
this pyrophorus a long time, the bottle containing it mull be opened as leldom 
as is poflible. Sometimes it kindles while it is poured into the glafs phial, but 
it may be then extinguished by clofing the phial expeditioufly. 

"\\ hen half a dram of this pyrophorus is put on a piece of paper and expofed 
to hr, it quickly kindles, becomes red like burning coals, emits a ftrongly 
fulphureous vapor, and burns the paper or other ccmbuftibie body which 
iupports it. 

This preparation has hitherto been ufed only to entertain curious perfons with 
a fight truly fur prizing, of a fubflance which contains within itfelf a principle 
of fire capable of burning fpontaneoufly, and which being more inflammaole 
than ary other fubflance known, kindles without contadl of an ignited matter. 
The phenomena which it exhibits confirm Stahl’s theory concerning the com- 
pofition of fulphur, and give a ftriking proof of the almoft incredible force and 
. aflivity with which the vitriolic acid, when highly concentrated, but not per¬ 
fectly combined, unites with the moifture of the air. 

In, the firil place, we cannot doubt that fulphur is formed in the operation 
of tfi.-. pyrophorus; for the experiments made by Stahl demonftrate, that the 
vitriolic acid engaged in any bafis quits that balls, and unites with the inflam¬ 
mable principle whenever the circumftances neceflkry for that union concur*, as. 
they all do in this cafe; aifd therefore fulphur muft be really formed. Befides, 
although we had not this proof of it, the fulphureous flame feen above the 
matrafs in which the pyrophorus is made, the peculiar fmell of fulphur which 
the pyrophorus when burning exhales, and, laftiy, the poflibility of obtaining 
fulphur ready formed, would fufficiently demonftrate this truth. See Sul- 
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In - the fecond place, probably the whole vitriolic acid of the alum is not 
employed to form fulphur in the operation of the pyrophorus ; not becaufe a 
diffident quantity of inflammable principle is not contained in the vegetable or 
animal matter with which it is mixed; but rather becaufe a fufficient time is not 
given for that purpofe, as we {hall prefcntly lee. 

J hole preliminary remarks being made, we obferve, that probably the 
portion of vitriolic acid of the alum, which has not had time to form perfed 
fulphur, being partly difengaged from the earth by the aft ion of lire, and by 
the prelcnce of the inflammable principle ; and being alfo greatly dcphleg- 
mated, flnee it is in a dry.ftate •, is capable of’uniting with the moifture of the 
air as foon as it is exjofed to it; and with l’uch adivity, that a heat is produced 
fufficient to kindle the fulphur and a very combuftible fuliginous matter which 
are contained in the pyrophorus. This is the explanation given by Mr. Lejay 
do Su vigny *, and is confirmed by the following obfervations. 

Firft, the pyrophorus can be made only with fubftances fit for producing 
fulphur, or with fulphur itfelf, as Mr. de Suvigny has fhewn. 

Secondly, no pyrophorus will be produced, if the mixture be calcined by 
too long or too violent a fire; becaufe then the 'whole vitriolic acid can be 
combined into perfed fulphur, and confequently is engaged, and not in a 
proper ftate to attrad the moifture of the air ; or el!e if it does not combine 
into fulphur, it being half difengaged from its bafts, is driven oft' by the vio¬ 
lence or long continuance of the fire j and, confequently, after this compleat 
calcination, no 3 cid remains partly difengaged, as it ought to be, that it might 
unite with the water with fufficient adivity. 

Thirdly, when the pyrophorus is very flowly moiftened, as when it is kept 
in a bottle not well doled, it does not kindle, becaufe fufiicient beat is not 
produced by this flow and gradual attradion of water. It is alfo fpoiled and 
rendered incapable of kindling, when ex poled to the open air; becaufe its acid 
becomes then larurr.ted or nearly faturated with moifture, and cannot therefore 
unite with that of the air with fufficient adivity. 

Fourthly, a pyrophorus thus fpoiled by expofureto moifture may be reftored 
to its peculiar properties by making it again red-hoc in a matrafs *, fince by this 
calcination ks partly difengaged acid is again concentrated, and refumes all its 
force of combining with water. 

Fifthly, the inflammation of the pyrophorus is accelerated by placing it upon 
paper a .little wetred, or by breathing upon it; becaufe the acid then attrads 
the moifture more haftily, and confequently with more heat. 

All thefe fads clearly prove, that the pyrophorus is inflamed by the extreme 
heat excited in its parts, from the fmgular force and adivity with which it 
h-izes mofture. But further, as Mr. de Suvigny well remarks, the pyrophorus 
can only contain the bafts of the vitriolic fait employed, the earth of the vege¬ 
table or animal fubftance which furnifhed the inflammable matter, a coal, - 
fame perfed fulphur, and fome imperfedly formed fulphur or vitriolic acid, . 
which is but imperfedly engaged either by its bafts or by phlogiflcn. Nov/ 
of all thefe fubftaoces, the add only, which is alfo very concentrated, can 
attrad moifture fo forcibly as to produce great heat. To this portion then of 
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vitriolic acid we mu ft attribute the fpontaneous inflammation of the pyrophorus. 
See Acw (Vitriolic), Phlogiston, and Sulphur, 

DLXXIII. PYROTECHNIC KS. This Greek name, fig- 
r.ifying the art of fire , has been given to chemiftry, becaufe moft chemical 
operations are made by fire: but it is now confined to the artofcompofing fire¬ 
works. See Powder (Gun). 
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DLXXIV. /^V U A R T A T I O N. Quartation is an operation by 

which the quantity of one thing is made equal ro a fourth 
part of the quantity of another thing. Thus when gold 
allayed with filver is to^ be parted, we are obliged to facilitate the a< 5 tion or the 
aqua fortis by reducing the quantity of the former of theft: metals to one 
fourth part of the whole mafs; which is done by fufficicntly encreafing the 
quantity of the filver, if it be necelfary. This operation is called quartation, 
and is preparatory to the parting ; and even many authors extend this name to 
the operation of parting. See Parting. 

DLXXV. Q_U A R T Z. Quartz is a hard verifiable (lone, fomething 
intermediate betwixt*rock-cryftals and flints, or opake vitrifiable (tones. Quartz 
is a (tone well known by metallurgifts, mineralogifts, and miners, as it is fre--- 
quently and abundantly found with ores, of which it often forms the matrix. 
It is alfo frequently found where no ores are. 

The moft common quartz is more or lefs of a milky-white color, and confe- 
quently ferni-tranfparent. Some of them have various colors. This (tone, 
which is very hard and very compact, is neverthelefs cracked throughout its 
fubftance to which alfo the rock-cryftal is very liable, bast much lefs fo than 
quartz. The fragments of quartz are always angular, and its inrcrnal furface 
,has but little glofs. Quartz is a little waved, and has a greafy appearance. 1 c 
is found not only of various colors but alfo of various forms. It is frequently 
■found cryftallized in caverns and flits of rocks. Its cryftallization is the fame 
as that of rock-cryftal. Quart2 may be employed in vitrification, as all other 
vitrifiable (tones are. See Earths (Vitrifiable) for the nature and properties 
of quartz ; and alfo the mineralogy of Waller his, and the Diflionnairc d’HiJloire 
Naturelle de M. Homan, for the different kinds of it, 

(i) Quartz is a ftone of the kind called others have a granulated texture, and laftly 
by authors JUiceous or vitrifiable. Some of fome have a fparry or laminated texture, 
theft (tones confift of impalpable particles. When pure, 4hcy are white and opake, or 
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DLXXVI. Q^U I C K L I M E. This name is given to all the earths 
and Hones which have acquired, by expofure to a certain heat, the following 
properties. [Concerning the properties of tbefe earths before calcination , fee the 
article Earth (Calcar tons)]. 

Thefe Hones by calcination lofe half of their former weight, and much of 
their hardnefs. This alteration fhews that the calcareous Hones, before calci¬ 
nation, are not a pure earth, but a compound of a fixed earthy matter and of 
fome volatile jubilance, of which they may be dqnived by fire. 

Alter the calcination has been completed, and the Hones are become cold, 
if water be applied to them, it penetrates them with confidcrable heat and 
violence, divides and feparates their parts, and reduces them to a very fine 
palle, if the quantity of water added has not been too great. The paHe of 
quicklime thus flaked llrongly retains the water, and when mixed with fand 
or with pounded baked clay, it becomes very hard in a certain time. This- 
mixture is called mortar. 

7 'iewa'cr employed to flake the quicklime difiolvcs a parr of it, and is 
called lime water. When this water is expofed to evaporation, a femi-cry I'Ll line 
pellicle is formed on its furface, which the diflolved quicklime : this pellicle 
loon falls to the bottom, and another is formed on the furface, till almoll all 
the earthy matter once diflolved be feparated from the water. Lime-water has 
a lharp, urinous tafle, which the calcareous earth had not before calcination. 

The flaked lime by another calcination is reduced to the Hate of quicklime, 
as it was before. 

Quicklime combines with the moifture of the air which it feems capable of 
attracting. By the moifture thus attra&ed, the weight of the quicklime is 
doubled, its bulk is alfb encrealed, its parts are very much divided, and it is 
reduced to an exceeding fine powder. In this Hate ic is called lime flaked 
in the air. 

Lime flaked in the air may be reduced, by another calcination, to its former 
Hate of quicklime, in the lame manner as lime flaked by water. 

Quicklime is capable of uniting with certain fubftances, (as, for inftance,, 
with fulphur, with which it forms an earthy liver of fulphnr ) to which the un¬ 
calcined calcareous earth could not unite fo intimately. 

they are rolorkfs and tranfparent. When femi-tran{parent quartz, and alfo the opake 
mixed with calxes of iron or of copper, they white quartz, were tendered' fria! 1c, but 
are black cj red. This {tone does nut decay were not fufed by a very violent and long 
in the ?ir, as fotne other filiceous Hones do. continued fire ; and that by the fame fire 
Acco-d ng to Cronftedt, it always forms the form and transparency cf rock-cryf- 
hov. >naJ prifms, pointed at one or both tais were not altered. Memoir furl'Aftion 
ca. -fwhen there h. s been no interruption dun Feu Violent , Egal, & Continue, £3V. 
to its cryllalnzation } and this cryftallizcd Mem. de /* Acad, des Sc. 1766. 
quartz is roek-cryftal, which,, like the un- Beecher ;>nd Hiaernefay, that from quartz 
ciyHallized quartz, is colorlefs or colored, a final! quantity of alkali may be obtained by 
tranfparent or opake. See Crystal. diftillation or by frequent cxtin&ion of the 

Wallerius fays, that every quartz is fu- heated Hone in water. A ftmilar alkaline 
Able by fire : bu: probably the quartz co- matter is find to be obtainable by diHillatioa 
!ored hy metallic calxes are only fufiblc j for from flints. 

Mr. D’Arcet found that the tranfparent and 

An 
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An important queftion defervcs to be examined, concerning the nature of 
the volatile fubftance of which calcareous Hones are deprived by fire, arid 
whether the reparation of this volatile matter is the caufe of the phenomena 
produced by quicklime. 

As the properties of quicklime refemble much thofe of faline lubftances, 
and as even a kind of faline matter is obtained from it, mod chemilts have be¬ 
lieved, that all calcareous ftones contain more or lei's of fome ialt which being 
mixed with an earthy matter, cannot Ihew its properties till it lias been partly 
unfolded and dilengaged by the attion of fire. 'I heir opinion is grounded on 
lbme faline matter obtained from calcareous Hones by ditlillation witii a violent; 
fire, or from quicklime after its calcination. 

Van Helmont. and after Ivm Daniel Ludovicus, pretend to have made an 
experiment from which they have inferred a peculiar opinion. 1 hde chnnilh, 
having expoled lime-Hone to a violent fire in a retort, obtamed only a pure 
water * and they afgrm, that the remaining Hone was not by this opu i;mn con¬ 
verted into quicklime. This experiment, together with fome marks winch may 
be perceived of inflammable matter being contained in lime-Hone, has induced 
them to believe, that this inflammable matter is fo intimately united with the 
faline part of the lime-ftone, that this cannot exert its properties ; and that 
this matter being, like coals, incapable of combultion in dole vefleis, it 
cannot difengage the faline part, that is, quicklime cannot be made, but by 
calcination in open fire. 

Mr. Macquer has repeated this experiment, as may be ieen in his Memoir 
upon Quicklime, ("Memoirs of the Academy of Sciences, 1747; and found ic 
to be only true in part. 

1 his chemifl, having expofed lime-ftones in a retort to a violent fire con¬ 
tinued during fix hours, obtained a purely aqueous liquor, which (hewed no 
faline property, and obferved that the remaining Hone, though not entirely 
converted into quicklime, had neverthelefs acquired all the properties of quick¬ 
lime in a great degree. The calcination was therefore found to iucceed in dole 
veflels without the combuflion of any inflammable matter contained in the 
Hone. See Calcination. 

We are certain therefore, that the experiment of Van Helmont and of Ludo¬ 
vicus proves nothing in favor of their opinion 

Stahl believes, with more probability, that all the properties of quicklime 
proceed merely from fuch a divifion and disjunction of the integrant parts of 
the calcinable earth, by means of the calcination, that they are rendered capable 
of uniting with the particles of water. He believes that this union is already 
begun in lime-ftone j that the fire, during the calcination, does only feparate 
the principles of this compound body, that is, expels the watery part, which 
being volatile, is incapable of refitting the action of fire, and feparates it from 
the earthy principle, and does not deprive the latter principle of its difpofition 
to unite with the former, but rather encreafes this diipofition by attenuating the 
earthy matter. This theory explains in a iiitisfadory manner all the pheno¬ 
mena of quicklime. 

All the properties of calcareous ftones by which they differ from vitrefciblc* 
ftones, that is to fay, their inferior degrees of hardnefs and of weight, and the 

H h h h 2 lots 
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Ji/fs of matter which they firflniri hy violent fire [See Earth (Calcareous), 
u'-'.d i'.AKTii fV itk i fi ABi.i )J fnew, that they contain a principle lei’s hard. Ids 

t ghty, and Ids fixed than pure earth: but thefe are precifcly the eliential 
properties which conftirwte the difference betwixt earth and water. 

In fact, the experiments of Van 1 Jdmonr, Ludovicus, and of Mr. Macquer 
ffitw, that water is the piinciple fepurated Aom lime-done during its cal¬ 
cination. 

T he difficulty with which fire expels all the watery part of lime-flond {hews, 
i hat in this done there is at ieait lb me degree of the union of compofition, and 
a true adhefion betwixt the integrant parts of water and thofe of earth, and 
alfo gives an initance of the great degree of fire which water is capable of 
iuftaining when it is retained by means of an union contracted with a fixed 
matter. The* degree of heat fuftained by water on this occafion mud necefJarily 
enable the water to feparate more and more the integrant parts of the earthy 
matter, and to break their aggregation (in the Digeftur of Papin), and to give 
ic consequently a greater difpofitton to re-unite with water. 

This being eftabliffied, if we add to quicklime the watery principle which 
the violence of the fire has expelled, the earthy particles having acquired by 
calcination a ftrong difpofition to unite wirh water, thefe two fubftances will 
accordingly unite together with great activity; and as the primary molecules 
of the two uniting fubftances are very hard, the friftion occafioned by their 
morion during their union muft produce a confiderabie heat. 

This new union contra&ed by the parts of quicklime with water is much more 
perfect and more intimate than the union of the conftituent parts of the lime- 
flone before calcination. As water and earth are the two dements of faline 
Jubilances (fee Salt,), a new, at leaft, a beginning combination muft be formed 
by the extindion of quicklime. In confequence of this combination, a taile is 
given to lime-water, and cream of lime is produced, which is lolublc in water, 
and feparable from thence like a true fait, and which mull be confidered as a 
faline matter, begun at leaft, and overcharged with the earthy principle. 

It appears certain that the cream of lime is not produced by any falts 
oiiglnally mixed with the lime-done, unfolded by the a&ion of fire, and thereby 
rt-flored to their properties and folubility in water ; for it is not credible that at 
ie.ift the greatdi part of the faline matter, which may have been originally 
mixed with the calcareous earth of lime-ftones, ffiould not have been already 
wafhed away by the water to which thefe ftones have been often expofed fince 
their formation. Befides, fuppofing even that fome of that faline matter ffiould 
have remained, certainly it would be all waffied out by one calcination of 
hmc Hone, and extin&ion in water : but we know that quicklime once extin- 
gi. 'Led, and boiled in any quantity of water, may, by another calcination, be 
ivLored to the date of quicklime, and to the property of folubility in water, 
and of producing cream of lime as much as before. This phenomenon affords, 
an additional proof, as well as an explanation of the theory of Stahl. 

Further, the addition of any faline fubftances to lime-ftones, which when 
calcined yield bur a weak quicklime, not only does not render the quicklime 
more ftrong and attive, but, on the contrary, confiderably injures its quality. 

Thefe 
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'I helc fafls have been advanced by Mr. Macquer, in Isis Memoir upon Quick¬ 
lime, and they lhow that the properties of calcareou, flours ;xqJu\] by cal¬ 
cination are not occafioned by the pretence of any feline matter 

The firm adhefion of the water to flaked quicklime dcServc; at’enrion, 
and is fo confiderable, that the water cannot be entirely f-'p-uated but by a fire 
as violent as is required for the fird calcination of lime-lb ne. 

Mr. Duhamel has made a decifive experiment to Ihew the flrtneth of this 
adhefion. 

Having weighed an ounce of flaked quicklime, which had previoufly under¬ 
gone feveral ftrong calcinations to deprive it of all its water •, .md obfervintr 
diat each ounce of this quicklime, notwithdanding all thefe calcinations, re¬ 
tained more than three gros and thirty-eight grains of water, he expofed 
it again to a very violent fire in a melting furnace, and found that notwirhdand- 
ing this further calcination, his ounce of quicklime dill retained twenty grains 
of moi/lure. (Mem. of the Acad, of Sc. ij^y). 

This retention of the water united to quicklime during its extinflion may be 
naturally deduced from the adhefion contracted between earth and water* which 
two iubllances really form a new compound confiding of two principles, one 
of which is fixed, and the other is volatile, and in which the volatile part is 
retained by the fixed part with a ftrength proportionable to the perfection of the 
combination of thefe two fubftances. Hence we may explain the caule of 
the difficulty of drying flaked lime, and of the leveral phenomena before 
related which happened upon expofure of quicklime to air, and allb of feveral 
other properties hereafter to be mentioned, all which fhew the falinc quality 
of this iubftance. It unites to all acids with the fame phenomena, as it does 
before calcination: and the neutral falts with earthy bafes, which are formed 
by the calcareous earth in thefe two dates, are very fimilar to each other. [•!><*■ 
Salts (Neutral) with Earthy Bases]. 

Neverthlefs it feems as if the acid of all thofe falts, the bafis of which is quick¬ 
lime, adheres more ftrongly than the acid of falts, the bafis of which is uncal¬ 
cined calcareous earth. 

Lime-water, which keeps diflolved the mod attenuated and mod laline por¬ 
tion of the quicklime, as we have already ffiewn, decompofes all lalts with me¬ 
tallic bafes. * 

Ladly, quicklime produces alterations upon fixed and volatile alkalis, which 
cannot be effected by uncalcined calcareous earths. 

Fixed alkalis, treated with quicklime, become much more difficult to be 
dried, more deliquefcent, more caudic, and much more powerfully folvent. 
The fame alterations arc produced by means of quicklime upon volatile alkali, 
which is thereby rendered much more penetrating, and fo drongly deliqueiccnt 
that it cannot be then obtained in a concrete date. 

Thefe changes are probably produced by the quicklime depriving the alkalis 
of fome inflammable matter \ and as probably the remaining inflammable matter 
is a condiment part of thefe alkalis, we need not be furprifed that their proper¬ 
ties are changed, and that even a decompofition of their parts fhould happen upon 
the quicklime depriving them of this inflammable matter, if the adfion of 
the quicklime be fufficiently applied. And accordingly it happens that by 
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a continued treatment of fixed and volatile alkalis with quicklime, they may 
be Dt la'i entirely deftroyed. 

As fimple calcareous earths do not produce the fame effe&s upon alkalis, 
it follows that quicklime has a more powerful action than thofe earths upon 
inflammable matters; and accordingly we find that quicklime unites more 
intimately than calcareous earths with oils and with fulphur, forming with this 
latter lubftance a kind of earthy liver of fulphur, which is foluble in water to a 
certain degree. 

This aftion of quicklime upon alkalis and upon inflammable matters is 
advantageoufly applied to give activity to the former, and to make them more 
capable of uniting with oils. Accordingly, the alkali employed in the com- 
pofition of foap ought to be always iharpened by quicklime. See Soap, and 
Ll Y of SoAV-BoiLKRS. 

Fixed alkali fharpened by quicklime, and reduced to a fblid confidence 
by drying, is much more caultie than ordinary alkali, and is employed as a 
cautery. Sr? Caustic (Common). 

The mol! general ufe of quit k lime is for building. The property which 
flaked lime has, when mixed with land, m iorming a mortar or cement capable 
of hardening and acquiring a Honey confidence, renders it ulerul for the join¬ 
ing of Hones of buildings, pavements, &:c. This mortar has aiib the advantage 
of being impenetrable by water, when it has once become iblid. See Mortar. 

Quicklime has medicinal virtues. As an ablbrbent earth, it is anti-acid, 
and is capable of ablorbing any acids which are produced in the Homach 
by a debility of that organ, in the dilcafes proceeding from a fpontaneous acid, 
fo well deferibed by Boerhaave. It is fo much better adapted to thofe dileafes 
which are always caufcd by inadivity, and by the weaknefs and laxity of the 
fibres, as it has a tonic quality, which fimple ablbrbent earths have not. See 
Earths (Absorbent). 

As quicklime is alfo drying, and fomewhat cauHic, and ’confequently cicatri- 
fmg, it may contribute to the cure of certain ulcers, efpecially of the foft parts : 
accordingly fcveral able phyficians have prelcribed it fuccefsfully even for inter¬ 
nal fuppurations, and for the phthifis of the lungs. 

LaHly, the property which quicklime has of attenuating vifeid matters, and 
of decompofing ammoniacal falts, has been advantageoufly applied in thefe 
later times to diflolve Hones in the kidneys and bladder. An Knglifh phyfician 
has made on this fuhjefl fome experimt nts capable of giving hopes of fuccefs •, and 
M. Roux, Doftor-Rtgent of the Faculty of Medicine at Paris, who has alfo given 
other proofs of his chemical abilities, has added confiderably to thefe experi¬ 
ments •, a relation of which, with his own additions, he has publifhed in 
French (l) 

. (/i The experiments made by I>r. Black (Fixable), Alkalis (Fixed and Vola- 
p and related in the Eflays phy- tile), and fome others. We (hall neverthe- 

jn-al .uid l*i<" iry publifhed at Edinburgh, lefs place under one .dew the principal faffs 

have enab'td that excellent chemift to form and do&rines concerning quicklime, and 
a n v. and futi&ta&ory theory o; the changes for more minute explanations and proofs, 

iup''- '•d upon calcareous earths by means of we refer to the above-mentioned articles, 

< ak : 1a; ion and of thofe oroduced upon alka- but efpecially to the Eflay itfelf above- 
}^ by means of quicklime. Thefe we have quoted, 
aiu*ady mentioned under the articles Ant 


The 
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The beft fnethod of adminiftering 

The dafs of earths and ftoncs called by 
natnralifts calcareous, or chalks and marbles, 
or thole which by calcination arc conver¬ 
tible into quicklime, are found by experi¬ 
ments to confift cf the following component 
parts. i. Of quicklime, or pure and un¬ 
combined calcareous earth. The quantity 
ot this In a piece of chalk was found by Dr. 
Black to be equal to /Vu of the whole, the 
remaining-.V j paits having been extricated 
by calcination. 2. Ol fixable air, which 
when extricated i> found to be permanently 
clallic, and im'nflamrnable. Concerning 
its properties, fie Ajr (Fixable). The 
quantity of thio air extricated from a piece 
of chalk, duiing its foiution in an acid, was 
found bv hi experiment of Dr Black to be 
equal to of the whole mafs ; and the quan¬ 
tity of air ex trier ted from a piece of marbie 
was found by Mr. Cavendilh to be -.“Ji/a of 
the whole mafs. As the re fill ts of the ex¬ 
periments made by thefe two gentlemen fo 
nearly concur, we have reafon to believe that 
mild calcareous earth is always united and 
iiituruled with a determinate quantity of 
fixable air. 3 Of wafer. A certain quan¬ 
tity of water is always extricated from cal¬ 
careous Hones during their calcination, and 
may be collected by diftillation of thefe ftoncs 
with a retort and receiver. The quantity 
of water obtained from the cliflillation of 
ofteocolla, which is -a calcareous earth, by 
Mr. Margraaf, was found to be equal to 
r'z of the whole mafs. Dr. Black found 
that chalk loft: by calcination r \\ of its 
Weight, If we deduct from that lofs, the * 
Which he found by' an experiment above- 
mentioned was the quantity of fixable air 
contained in chalk, the remainder ,4$ or -jV 
writ he thequant'tyof water, which is nearly 
equal to thequantity obtained from ofteocolla. 
lienee alio we have reafon to believe that a 
ceitain determinate quantity of water is 
united with and faturatesthe calcareous earth, 
when mild,, or united with fixable air. But 
when this earth is feparated from its fixable 
air, it becomes then capable of uniting with 
a much larger quantity of water, which is 
qlfo probably determinate,, as we (hall find 
when weconlider the properties of quicklime. 

Thefe are the only component parts of the 
gurer chalks, marbles, calcareous fpars, and 
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quicklime, efpecially for internal ufe, 

ftala&itcsi but many of the; ftoncs and earths 
which are ufually calcined for making quick¬ 
lime, as many of the common lime-tlones 
and marles, contain, bdides the earth pro¬ 
pel ly called calcareous, various other fub- 
ftances intermixed, as fand, or vitrifuble 
earth, clay, and metallic calxes Some 
of thef*, as fund and metallic calxes, if not 
in too large quantities, ;uc ulchil ingredi¬ 
ents in the cornpolition of mo tar. But we 
muft in this article he underftcod to mean 
calcareous earth unmixed with any other 
matters. 7 \':e quantity of calcareous earth 
in any limc-ftone may be diLovered by ob~ 
ferving how much 0/ that Hone is foluble in 
marine or nitrous acid:., and by adding to 
the foiution of the calcareous earth lorne 
cauftic volatile alk li, by means of which, 
if any other earth, e..rth of alum, me¬ 
tallic earths, See. have been difl’ilved by 
the acid, thefe will be precipitated, and the 
calcareous earth alone will remain diilolved. 
By comparing the weight of the ftone ori¬ 
ginally employed with the weight of the 
undiflolvcd and precipitated parts, thequan¬ 
tity of calcareous earth in that ftone may 
be found : or this quantity may be pre¬ 
cipitated from the acid in which it is dif- 
folvcd, by adding to the above foiution of. 
calcareous earth ibme mild fixed or volatile 
alkali, till no further precipitation is 00 
cafioned, 

Native calcareous earths and Hones may be 
decompofed, or rdolvcd into the above-men¬ 
tioned component parts, by fire or by acids. 

When they arc expofed to fire, the water 
and the fixable air are volatilifed, and feparated 
from the earthy parr, which remains fingly, 
and is then quicklime. 

When an acid is applied to native cal¬ 
careous earths, their fixable air is dil'an- 
gaged, recovers its clafticrty, and is dif- 
fipated, while the acid remains united with, 
the earth and the water, forming a fait with 
bafts of calcareous earth. Sre Salts. The 
earth or quicklime may be fepuiated from 
the acid by means of a fixed alkali, which 
having a greater clifpofition to unite with- 
the acid, precipitates the earth. If the 
alkali employed be cauftic,, or deprived of 
fixable air, the earth precipitated wnl he. 
alfo cauftic, or quicklime. But if the al¬ 
kali. 
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is lin.e-water, becaufe this water has all the medicinal properties of quicklime, 


kali employed be mild, that is, combined 
with fixable air, this air will unite with the 
earth : and thus the quicklime will be ren¬ 
dered mild, or reftored to its original date 
of native calcareous earth, combined with 
air. 

Quicklime has the following properties. 
I. it is entirely foluble in water, with 
which it unites fo rapidly, as to occafion 
confiderable heat. When expofed to air, it 
imbibts moiiture from thence. When united 
with as much water as is fufficicnt to make 
it a fluid pafte, it is called Jlaked lime . W ater 
faturated with quicklime is called lime- 
water. According to Brandt, lime-water 
contains about one part of quicklime to 
(even or eigh*" hundred parts of water, 
blaked lime, or lime-water, being expofed 
to the atmolphere, attraft from thence par¬ 
ticles of fixable air which float in it, by 
which means the quicklime is rendered 
mild, unloluble in water, and therefore 
appears on the furfacc of the lime-water 
or of the flaked lime where this combi¬ 
nation happens, in the flatc of mild or com¬ 
bined calcareous earth, convertible by a 
fecond calcination into quicklime, and is 
called a earn of lime. 

It the earth difiolved in lime-water be 
precipitated ftom thence by any luoftance 
containing fixable air, as by mild alkalis, 
or mapndhi, it will unite with this air, be¬ 
come mild, and refume its former weight 
and piopctties wbiih it poflefled before cal- 
cuntion. But if it be precipitated from the 
water by means of fome fubftancc which 
does not contain fixable air, but which is 
m»re flrongly difpofed than the earth to 
unite with the water, for inftance, fpirit of 
wine, the earth thus precipitated will be in 
the ftate of quicklime, that is, cauftic, and 
foluble in water. 

2. Quicklime unites with acids without 
efFeivek" *ce, which is nothing elfe than 
an ext’nation of the finable air, of which 
quicklime has been already deprived. It 
. m verthehi's faturates as much acid as it 
would have done if it had not been cal¬ 
cined. 

■3. Quicklime, is more powerfully dif- 
poitd to unite with fixable air than fixed 
or volatile alkalis, or magnefia. Hence, 


when treated with thefe fubftances, it takes 
from them their fixable air, and is itfelf 
rendered mild, and reftored to its original 
weight and .properties. Thus two dram* 
of chalk, haling been by calcination reduced 
to one dram and eight grains of quick¬ 
lime, were thrown into a filtrated folution of 
an ounce of mild fixed alkali in two’ounces 
of water, and digefted during fome time; by 
which the calcareous earth became mild, and 
weighed one dram and fifty-eight grains. 
By means of magnefia, the calcareous earth 
may be precipitated from lime-water, and 
this earth is found to be mild, and to have 
deprived the magnefia of its fixable air. 
By depriving alkalis of their fixable air, 
quicklime renders them more cauflic and 
folvent, for the fame reafon that itfelf is 
by this privation of air rendered more caufi¬ 
ne and powerfully folvent. This increafe 
of caufticity and diiTolving power is con¬ 
fident with a general rule, namely, that 
the more fimple or lefs compounded any 
body is, that is, the lefs its general tendency 
to union is fatisfied, the more difpofed ic 
is to unite with or diflolve other fubftances. 
See Air (Fixable), Alkalis. 

4. Quicklime has a difpofition to unite 
with fulphur, with which it forms a hepar 
of fulphur, finular to that made by fulphur 
united with an alkali, and, like this, foluble 
in water. It is alfo drfpofed to unite with 
oils and with animal and vegetable matters, 
by which means it pofiefies a cauftic and 
corrofive property. 

5. Quicklime mixed with fand forms 
a mafis which hardens, and is ufed as a 
cement or mortar. The hardening Teems 
to be occafioned by a cryftallization of 
the calcareous earth when the fiuperfluous 
water is exhaled, and is fimilar to the 
hardening oi calcined gypfum or plafter 
of Paris, when mixed haliily with a fuf- 
ficient quantity of water to efFc& the cry-* 
ftalbzation of its minute particles. The 
ufie of the fand added to quicklime in 
making mortar is to prevent thofe cracks 
which would be formed by the drying of 
the calcareous earth, and by which its 
cohefion would be greatly diminilhed. 
This effect the fand produces, by dimi- 

nifhing 
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and becaufe the parts of the quicklime diflolved in it are exceedingly fine, and 
confequently perfefUy diftributed. See Water (Lime). 

nilhing the proportion which the con- mafs, which is to be thus expofed to con¬ 
traction of dimenfions, occafioned by dry- traCtion and drying j the fand being ic¬ 
ing, bears to the dimenfions of the whole, felf incapable of fuffering any contraction. 
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DLXXVII. T)A 1 N. Set Water. 

DLXXVIII. XV. REALGAR, or Realoal, Thefe names have 
been given to competitions of fulphur and arfenic. Thefe two iubftances 
are capable of uniting together, eipecially when they are reduced to vapors, 
and fublimed together. The whitenefs of cryftalline arfenic is always altered 
by union with fulphur •, and the new compound becomes yellow, inclining more 
or lefs to an orange, or even to a red color, according to the quantity of ful¬ 
phur united with the arfenic. When the fulphur is only a tenth part of the 
whole mixture, the fublimate is yellow. It is then called yellow realgar , or 
yellow arfenic , and in commerce orpiment. 

When the fulphur is a fifth part of the combination, the fublimate is red. 
It is then called red realgar\ fandaracb , red arfenic , &c. To few fubftances 
have fo many names been given as to arfenic and its compounds, as may be 
feen in feveral authors of mineralogy, and particularly in Henckel’s Pyritologia. 

As fulphur fixes arfenic a little, the red realgar may be melted with a gentle 
hear * and w hen it has become lolid, it is tranfparent, and then is called ruby 
of fulphur, or irfemcal ruby. 

Thefe combinations of arfenic and fulphur are nor generally made in laborato¬ 
ries, bccaufethcy do not fucceed well, as Henckel remarks, when pure arfenic and 
pufe fulphur are fublimed together. They are prepared in countries abounding 
in ores, which are fmelted by mixing together lome that contain arfenic, as the 
vb-te pyrites , with others that contain fulphur, like the fulpbureous pyrites , or ful- 
flureous fcorias , the quantity of each of which is proportioned as experience 
uught. 

Thefe artificial combinations of fulphur and arfenic ought to be diftinguifhed 
from thofe which nature offers to us ready made, as orpiment. They have 
been very improperly confounded by feveral authors. Both the natural and 
artificial compounds are poifons, although Hoffman fays that the natural or¬ 
piment 
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piment is not poifonous. The yellow and red artificial arfenics are probably 
more pernicious. The principal ufe of thefe fubftances is for painting. 

When arfenic and fulphur are thus well combined together by i'ublimation, 
they cannot be feparated without forrie intermediate Jubilance, bccaufe they 
are volatile : but this reparation may be effe&ed by means of fixed alkali or mer ¬ 
cury. Arsenic. 

DLXXIX. RECEIVER. Receivers are chemical veffel.% which 
are adapted to the necks or beaks of retorts, alembics, and other diitillatory 
veflels, to colled, receive, and contain the produds of diftillarions. 

Receivers ought to be made of glafs, not only bccaufe this matter refills the 
adion of the ftrongell and moil corrofive fubftances, but alfo bccaufe being 
tranfparent it allows the operator to fee through it, and to judge by the 
frequency of the drops, if the diftillation be too fall or too Hew, and alfo 
if the quantity and nature of the fubftances which come over be fuch as is 
required. 

Almoft all receivers are kinds of bottles of different fixes, of a fphcrical 
form, the necks of which arc cut ftiort, and each of which is pierced with a 
fmall hole in its lateral or upper part, to give vent to the air or vapors which 
are too expanfive. Receivers of this form are called balloons. See Balloon. 

Some receivers are matrafles with long necks. Thefe are generally adapted 
to the beaks of glafs alembics. This long neck ierves to keep the belly of the 
receiver, where the liquor is colleded, at a proper diftance from the fire. 

Receivers have different forms for particular operations. Such are thofe 
which have two or three beaks, either to be adapted to other receivers, or to 
admit at the fame time the necks of feveral diftillatory vcfiels, when the in¬ 
tention of the operator is that the vapors of different fubftances Ibould meet 
in the fame receiver. Such alfo are receivers for cjfsntial oils , which are very 
convenient for the diftillation of thefe oils. To obtain the effential oil of 
aromatic plants, thefe plants mull be diftiiled with water. The plant and the 
water are to be put together into a cucurbit, and the water, which is to receive 
a boiling heat, riles in diftillation, carrying with it the effmtial oil, winch 
alfo has the property of riling with this degree of heat. See Oils. 

As a large quantity of water muft be employed, that the jftant may always 
be kept immerfed in the alembic, and confequently as a good deal of it rifes in 
proportion to the oil, any receiver of ordinary fize would be loon filled with 
water, with a little oil floating upon its furface; and would require to be 
frequently changed, which would be very troublefome, and would occafion a 
lofs of part of the oil. 

Thefe inconveniencies are avoided by ufing receivers contrived purpofely 
for fuch diftillations. They are fo made, that they are never full, but that the 
water runs our, and leaves the oil behind. They are a kind of glafs cucurbits, 
which contradl as they rife higher \ fo that their neck or upper opening is but 
nearly of a convenient fixe to receive the beak of the worm. Thefe receivers 
have another opening about the middle of the fwelling or belly; and to this 
opening is joined a glafs tube, which bends and rifes vertically along the outer 
part of the receiver, fo as to be within two inches and a half as high as the 
upper opening. At this height the tube bends again towards the fide oppuiite 
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to the body of the receiver, to pour into another veffel the liquor which rifes 
there. It forms the figure of S. 

When this receiver is to be tiled, it is to be placed vertically under the btak 
of the worm. During the diftillation, the liquor riles to an equal height in the 
body of the receiver and in the crooked tube : when therefore the height of the 
liquor in the receiver becomes greater than the height of the tube, it mull 
begin to flow from the mouth of this tube into another veflel placed on purpoie 
to receive it: but as effential oils are either lighter or heavier than water, and 
as they are therefore always colle&ed either above or under the water, and us 
the liquor which difeharges itfelf through the tube is taken from the middle 
part of the receiver, therefore nothing but water can be evacuated at the 
mouth of the pipe, while the oil always remains in the receiver. I hus, with 
fuch a receiver, we may diftill without the trouble of changing the vdllls ; 
which is certainly very advantageous. 

DLXXX. RECTIFICATION. By rectification is meant 
the exact purification of certain fubftances, by means of diftillation or of 
fublim&tion. 

This operation is neceffary to difengage many chemical products or agents 
from a mixture of extraneous matters which dellroy their purity. Thus, for 
inftance, vitriolic acid, when firft obtained from ’vitriol or from fulphur , is 
always charged with a confiderable quantity either of inflammable matter, which 
renders it black and fulphureous ; or of iuperabundant water, which weakens 
it. It is feparated from both thefe matters by a fecond diftillation, in which 
they being more volatile than the acid, are carried off; which fecond diftil- 
lacion is called concentration or rectification of ’vitriolic acid. See Concentra¬ 
tion of Vitriolic Acid. 

Alio when animal and vegetable matters are decompofed by diftillation, all 
the portion of oil that is not volatile contained in thefe fubftances does not rife 
but with a degree of fire fo ftrong as to burn a part of them, and to raife along 
with them a confiderable portion of faline fubftances, which, being mixed with 
the oily part, tonliderably alter its purity. To purify thefe oils, which, from 
the'r burnt fmell, are called empyrenmatic y new diftillations muft be applied, in 
which, by means of a lefs heat, the moii volatile and pureft part of thefe oils 
is feparated from the molt empyreumatic and faline parts, which remain at the 
bottom of tiie retort: this is called the rectification of empyreumatic oils. See 
Oil f Rectified Animal) or of Dippel. 

The arde>u fpirirs obtained by a firft diftillation of liquors which have under¬ 
gone the fpirituous fermentation, are overcharged with a large quantity of 
phlegm and light oil, which rife along with them in this firft diltillation. The 
prod cuff of this diftillation is called aqua vit It is an ardent fpirit very 
far from the degree of dephlegmation and purity which good fpirit of wine 
ought to have to render it fit for chemical operations, and for feveral com¬ 
pounds commonly tiled, fuch as perfumed waters and liqueurs for the table. 
This fpirit of wine is to be purified, or rather the aqua vitae is to be changed 
into fpirit of wine by new diftillations, flowly conduced with a gentle fire and 
water-bath, by means of which the moft volatile part that always rifes firft with 
the lea ft heat, and which is the true fpirit of wine, is- feparated from the lefs 
volatile part that remains in the alembic, and which contains the phlegm and 
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oil of wine, by which the fpirit of wine was rendered impure- The firft liquor 
of thele fecond d Lit illations or rectifications is called rettified fpirit of wine. 
For its properties fee Spirit (Ardent). 

When only a fmall quantity of fpirit of wine is to be rectified, the operation 
is difficult, elpeciaily when we would have it perfectly rectified. The caufe of 
this difficulty proceeds from the very fmall quantity of the tirlt liquor obtained in 
this rectification. Several chemiits, to obtain a larger quantity or the tirlt fpirit, 
propofc to mix with the fpirit of wine fome intermediate fubltan es to abforb 
and retain its phlegm and oil, fuch as d ied and calcined falts, very dry chalk, 
ike. Kunckel propoles to leparate more eficChully the oil, by adding to the 
fpirit a large quantity of water, and by diftilling this diluted fpi.it with a very 
gentle heat. This method is indeed very capable of facilitating the reparation 
of the oil of wine from the fpirit of wine ; becaule this oil certainly adheres to 
the fpirit, which is the chief obflacle to its reparation*, axl bccaufc the fpirit 
of wine lias greater affinity with water than with oil; lb that when it is diluted 
with much water, it' quits the oil to unite with the water. ^ 1 his expedient of 
Kunckel is therefore very good to facilitate the ieparatinn of fpirit of wine from 
the oil which renders it impure •, but, on the other hand, when it is pra&iled, 
we are afterwards obliged to deprive the fpirit of wine of the water with which, 
it was diluted. 

All this trouble and inconvenience may be avoided by rectifying at once a 
large quantity of aqua vitas. Nothing more is required to obtain at once a 
confiderable quantity of pure fpirit of wine, than to fet afide the twelve or 
fifteen pints firlt drawn over from a large quantity, fuppofe from three hundred 
pints of aqua vitas, diftilled with a very gentle fire in a large alembic. As the 
molt fjpirituous, leatt aqueous, and lealt oily part of it always riles firft, thele 
twelve or fifteen pints are perfectly rectified Ipirit of wine, elpeciaily when the 
heat has been well conducted. By thus keeping apart portions of the fpirit 
obtained at different times, we may have fpirit of wine of the leveral degrees of 
itrength and puriry. The weaker fpirit may, by another diftillation, be again 
rectified. Laltly, the fpirit of moderate Itrength may be jjreferved, as it is fit 
for many ufes. This method is followed by Mr. Beaume in the rectification 
of Ipirit of wine, and is certainly the molt convenient and the belt. 

The volatile falts obtained in the decompofiti , n of certain oily lubftanccs, as 
volatile alkalis, from decompofed animal matters, are always very impure, and 
fpoiled by much fetid empyreumatic oil, which rifes along with them. They 
are purified and difengaged by fubjeCting them to new diftillations or fubliina- 
tions with a well conducted heat. The lame obfervation is applicable to butter 
of antimony, artificial cinnabar, phofphorus, and of many other chemical pro¬ 
ducts, which are always impure when obtained by a firlt operation, and mult 
therefore be purified by a fecond diftillation or fublimation. All thefe fecund 
operations, intended merely to purify matters, are called rectifications. They 
are not generally attended with much difficulty. We (hall not therefore enter 
into the details of them ; but we lhall obferve only, that all rectifications are 
founded upon the fame principle. They all confifi in feparating fubftances 
more volatile .from fubftances lefs volatile; and the general method of effecting 
this is to apply only the degree of heat which is neceffary to caufe this repara¬ 
tion. See Distillation and Sublimation, 
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DLXXXr. R E D. (m) 

DLXXXII. R K D U C T ION or R E V I V I F I C AT I O N. 
This word, in its moft cxtenlive fcnfe, is applicable to all operations by which 
any fubftance is rcftored to its natural hate, or which is conlidered as fuch : 
but cuftom confines it to operations by which snctals are reflored to their mc- 
talhc hate alter tiicy have been deprived of this ft&te, eirher by the lofs of their 
phlogifton, as metallic calxes, or by the union of lorne heterogeneous matters 
which difguife them, as fulminating gold, hma cornea , cinnabar , and other com¬ 
pounds of the fame kind. Thefe rcduBhns are alio called revivifications. We 
ihall treat of both thefe kinds of reduction. 

The reduction of metallic calxes regards only imperfetfl metals ; becaufe 
thefe alone are i'ufceptible of lofing their metallic properties by the lols of 
phlogihon. They may be deprived of this principle hy the adtion of air or of 
water, which changes them to raft • or by the adlion of acids, particularly of the 
nitrous and vitriolic *, or, iaftly, by ordinary calcination, that is, by the com- 
buftion of their phlogifton in an open fire. 

Metals deprived of their phlogifton by any of thefe caufes have not their pe¬ 
culiar color, luftre, du&ility, nor eve - ; confidence and gravity. They have 
the appearance of earths, the parts of which are unconnected, unlefs they 
have luftained a fire violent enough to fuib them; and then they become brittle 
vitrified matters. 

But theie metallic earths, calxes, or glades, are capable of being again 
combined with the inflammable principle, and of recovering all the metallic 
properties. For this purpofe their calcination or dephlogiftication muft not 
have been too compleat, and the phlogifton muft be applied in a ftate favor¬ 
able for combination. Thefe calxes, particularly thofe of metals which cannot 
be radically calcined, as lead, bif'muth, iron, and copper, may recover their 
phlogifton, and may be reduced even without fire or fufion, merely by the 
contact of phlogiftic vapors *, for inllance, by the vapor of liver of fulphur * or 
they may be reduced in the humid way, that is, when they are precipitated by 
lb me lubftance capable of applying phlogifton to them. 

But we muft obferve, that metals reduced by either of thefe methods are 
only- fuperficially fo, when the metallic mufles are confidcrably large* and that 
when the metals thus reduced confift of fine molecules, thefe molecules, 
although well reduced and provided with all their metallic properties, remain 
always disjoined and feparated from each other * either becaufe they are not 
fmall enough, or becaufe they have not time to unite and agglutinate together, 
as they have when they are combined by nam e ; for metals are certainly 
formed naturally by thefe methods : but the operations of our laboratories are 
very different from thofe of nature. Accordingly, in practical chemiftry a 
much more expeditious method for making thefe redudions is employed* 
which is fufion. 

The rtdu&ion of metallicf calxes by fufion is generally a quick and cafy 
operation. It, however, requires certain attentions and management * which 

(m) Red. Concerning the fubflances which give a red color to fluffs, glafs, enamels. 
See. fee tbt artistes Flowers, Fruits, Cochineal, Maddee, Kermes„Lac, Dying* 
Manganese, Powder «/Cassius, Enamel. 
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arc: 1. To mix accurately the metallic calx to be reduced with the proper 
quantity of the matter which is to give it phlogifton. 2. To add to the mix¬ 
ture fome l'aline or vitrcvus matter capable of facilitating the fufion and repara¬ 
tion of the reduced metal from the lcor'-i. 3. To prevent any communication 
whh external air, that the phlogifton may not be burnt and con turned. 4. To 
keep the fire low ar firft, that the 100 great fwelling, which is generally 
occafioned by the re-aftion of the inflammable principle with metallic earths, 
may b& prevented ■, and to raife the fire towards the end, fo^that not only the 
metal, but alfo the fupernatant fcoria, may be perfectly fufecl ; whereas it the 
fcoria was not well fufed and tenacious, it would retain much of the reduced 
metal, and prevent it from falling down to the bottom of the crucible. 

The operations muft be very exactly performed, efpecially in effiivs of oics, 
in which the precife quantity of metal is required to be known. Tiule effzys of 
ores are in fome meafure the only reductions of this kind which are performed 
in practical chemiftry, as the redudion of pure metallic calxes differs only from 
the former in requiring a Ids quantity of flux *, becaufe thefe calxes do not, as 
the ores do, contain a difficultly fufiblc earthy or itony matter: we therefore 
refer to the article Essav of Ores. Here we fliall only oblcrve, that when 
we treat very volatile femi-metals, as zinc and arfenic, the redudion ought to be 
made in veflels pcrfedly dull* ; for inftance, in an earthen retort. We find 
after the redudion thefe metallic matters fublimed in the vault or neck of 
the retort. 

The redudion of metals which do not lofe their inflammable principle, as 
gold, filver, and mercury, is of another kind. As thefe metals can be only 
difguifed by the union they have contraded with fome heterogeneous jubilance, 
they arc to be reduced, not by reftoring phlogifton, but by fome intermediate 
jubilance capable of feparating from them the matter which is united with 
them. Thefe intermediate fubflances muft therefore differ according to the 
matter united with die metal. 

For inftance, fulminating gold may be reduced by fufing it with fulphur, or 
with fixed alkali ; becaufe either of thefe fubflances is cap dole of decompoling 
the nitrous ammoniacal fait which gives the fulminating property to gold. Hec 
Gold (Fulminating). Luna cornea alfo is reduced by fufing it with a large- 
quantity, as, for inftance, with twice its weight of fixed alkali •, becaufe in this 
redudion the marine acid united with the filver is to be ieparated, and the 
fixed alkali is capable of effecting that reparation. The reduct-on of luna 
cornea is attended with difficulties, becaufe this compound is femi-volatile and 
very penetrating; fo that when it is expofed to fire, fome parted it is always 
loft, whether it exhales in vapors or penetrates the crucible. Sevcial cherniiis 
recommend the redudion of luna cornea by fufing it with fat makers, v/Inch,, 
from experience, 1 know to be a very bad method ; for the marine acid has a 
ftrong affinity with filver, and has no difpofithn to unite with phlogifton,; or 
even with fubflances which contain much of it. 

Luna cornea may alfo be well reduced by precipitation, and by treating ic 
with other metals which have more affinity than fi ver with marine acid, <uch as 
tin, iron, regulus of antimony. Mr. Margraaf gives, in his Opufcules Cbemumu a 
procefs which dpferves a place here *, becaufe, according to this excelknc che- 
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mid, a very pare filver is obtained, and without any lofs. It confifts in mixing 
well, in a glafs mortar, luna cornea with fome concrete volatile alkali, in the 
propor.ion of about five gros of luna cornea with an ounce and a half of 
volatile fait, to which a little water is to be added to give to the mixture a loft 
conullence. This mixture fwells with a kind of eflfervefcence. After it has 
been triturated a quarter of an hour, three ounce? of very pure mercury revived 
from cinnabar are to be added. The trituration is to be renewed for two or 
three hours, and half a gros of volatile alkali is to be added, to replace that 
which is diffipated * and afterwards a larger quantity of water. Upon the addi¬ 
tion of this water appears a fine amalgam of filver, which is to be waflied feveral 
times, till the water comes offclear. This amalgam is then to be diftilled, by which 
the mercury is expelled, and all the filver which was contained in the luna cornea 
remains pure, excepting about four grains which have been walhed away. 

The mercury of cinnabar is to be reduced or leparated from fulphur, by 
mixing with the cinnabar any fubftance which lias greater affinity with the fui- 
pkur than mercury has, fuch as fixed alkalis, abforbent earths, iron, copper, 
Isrd, Filvrr, or regulus of antimony. Filings of iron are generally employed in 
this operation, an equal weight of wh'ch is lo be mixed with the cinnabar, and 
the whole diftilled together, by which the mercury will be raifed and collected 
ar the bottom of the receiver under fome water placed there to facilitate its 
CondeniJtion The fulphur of the cinnabar remains in the retort united with 
r.!ie intermediate fubftance employed for the reparation. This mercury is called 
mercury revived from cinnabar. It is juilly confidercd as very pure. 

DhXXXill. REFINING. Refining is a term uied in chemiftry and 
Several arts to fignify the purification of fome fubftance, particularly of metals, 
as gold, filver, copper, iron, See. 

V\ e fin all here treat only of the refining of gold and filver; and for the 
refilling of other fubftances we refer to their feveral articles.* 

Gold and filver may be refined by feveral methods, which are all founded on 
the tfier.ttal properties of thefe metals, and acquire different names according 
to their kinds. 1 bus, for inftance, gold, having the property which no other 
metal, not even filver, has, of refilling the adtion of fulphur, of antimony, f 
nitrous ac.'d, of marine acid, may be purified by thel'e agents from all other 
metallic fubftances, and conlequently may be refined. Thefe operations are 
ciiftinguifhed by proper names, as purification of gold by antimony , partings con¬ 
centrated parting, dry parting. In a fimilar manner, as filver has the property, 
which the imperfuft metals have nor, of refilling the adtion of nitre, it may be 
n fined by this fait: but the term refining is chiefly applied to the purification 
of go.! cl and filver by lead in the cupel. We ihall therefore treat only of this 
Jatu • manner of purifying thefe metals, referring for the others to the words 
Pc ; i l ie ation ana Parting. See thefe words. 

1 he refining of gold and filver by lead in the cupel is made by the deftruc* 
tion, vitrification, and l’coriflcation of all.the extraneous and deftrudtiblc metallic 
fubftances with which they are allayed. 

As none but the perfect metals can refill the combined adtion of aT and fire, 
without burtiing, that is, without lofing their inflammable principle, their metallic 
properties and forms, and without being changed into earthy or vitreous matter** 
incapable of remaining any longer united with fubft-.n^es in a metallic ftate, 
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there is then a poflibility of purifying gold and filver from all allay of imp-riV, bi¬ 
metals merely by the action of fire and air i only by keeping them filled tiii all 
the allay be deftroyed : but this purification would be very expenfivc, from Hu: 
great confumption of fuel, and would be exceedingly tedious. 1 have Jet 11 
filver allayed with copper, expofed longer than fixty hours to a ghfs-houfe fire 
without being perfectly refined : the reafon of which is, that when a fmull 
quantity only of imperfedt metal remains united with gold or filver, it is 
covered and protected from the adtion of the air which is neceliary for the 
combuttion of the imperfedt metals, as of all combullible matters. See Cal ¬ 
cination. 

This refining of gold and fiber merely by the action of fire, which was the 
only method anciently known, was very long, difficult, expenlive, and imper- 
fedt: but a much fhorter and more advantageous method has been dhoovered. 
This method confifts in adding to the allayed gold and filver a certain quantity 
of lead, and in expofing afterwards this mixture to the adtion of the fire. Lead 
is one of the metals- which lol'es molt quickly and eafily enough of its inflam¬ 
mable principle to ceafe to be in a metallic date ; bur, at the lame time, this 
metal has the remarkable property of retaining, notwithftanding the adtion of 
the fire, enough of this lame inflammable principle to be very eafily melted into 
a vitrified and powerfully vitrifying matter, called litharge. Sec Litharge. 

The lead then which is ro be added to the gold and filver to be refined, or 
which happens naturally to be mixed with tiiefe metals, produces in their 
refining the following advantages : j. By encreafing the proportion of imperfedt 
metals, it prevents them from being fo well covered and protedled by the 
perfedt metals. 2. By uniting with thefe imperfedt metals, it communicates 
to them a property it has of lofing very eafily a great part of its inflammable 
principle. 3. Laftly, by its vitrifying and fufing property which it exerciles 
with all its force .upon the calcined and naturally refradtory parts of the other 
metals, it facilitates and accelerates the fufion, the fcorification, and the repa¬ 
ration of thefe metals. Theie are the advantages procured by lead in the 
refining of gold and filver. 

The lead which in this operation is fcorified, and fcorifies along with it the 
imperfedt metals, feparates from the metallic mats, with which it is then 
incapable of remaining united. It floats upon the furface of the melted mals ; 
becaufe by lofing part of its phlogifton, it lol'es alio part of its Jpecific gravity, 
and laftly it vitrifies. 

1 hefe vitrified and melted matters accumulating more and more upon the 
furface of the metal while the operation advances, would confequentl )ro- 
tedt this furface from the contact of air which is abfolutely neceflary for the 
fcorification of the reft, and would thusftop the progrels of the operation, which 
could never be finifhed, if a method had not been contrived for their removal. 
This removal of the vitrified matter is procured either by the nature of the 
veffel in which the melted matter is contained ; and which being porous, ablorbs 
and imbibes the fcorified matter as fait as it is formed, or by a channel cut 
in the edge of the veflel through which the matter flows out. 

The veffel in which the refining is performed is flat and lhallow, that the mat¬ 
ter which it contains preients to the air the greateft iurface poffi . This form 
refembles that of a cup, and hence it has been called cupel. See P te I. big■ 10. 
The furnace ought to be vaulted, that the heat mav be applied u 2-n the Iurface 
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of the metal during the whole time of the operation. Upon this furface a cruft 
or dark-colored pellicle is continually forming. In the inftant when all the 
imperfect metal is deftroycd, and confequently the fcorification ceafes, the 
furface of the perfedt metals is feen, and appears clean and brilliant. This 
forms a kind of figuration or corufcation. By tills mark the metal is known to 
be refined. If the operation be lo conduced that the metal fuftains only the 
precile degree of heat necefiary to keep it fufed before it be perfedlly refined, 
we may obferve that it fixes or becomes lolid all at once in the very inftant of 
the corufcation •, becaufe a greater heat is required to keep filver or gold in 
fufion, when they arc pure, than when allayed with lead. 

The operation of refining may be performed in l'mall or in large quantities, 
upon the fame principles, but only with lome differences in the management. 
As the refining of irnall quantities of perfedt metals is performed in the 
fame manner as thefe metals are efiayed, the effay being only a very accurate 
refining, we refer to the article Essay of the Value of Silver. 

Large quantities of filver are thus purified, after the operations by which that 
metal is obtained from its ores. This filver, being always much allayed, is to 
be mixed with a fufficient quantity of lead to compleat its purification, unlefs 
lead has been added in its firff fufion from the ore, or unlefs it has been extracted 
from an ore which alio contains lead ; in which latter cafe, it is allayed natu¬ 
rally with a fufficient quantity, or more than fufficient, for the refining of it. 
See Ores of Silver. One of the ores of this kind, which is treated in the belt 
manner, is the ore of Ramelfberg in Saxony. The feveral operations which 
are p radii led in this country, abounding in mines and excellent metaliurgifts, 
have been exadlly deicribed by Schlutter. We fhall here give a fuccindt 
cxtradl of the method of purifying large quantities of filver, from Hellot’s 
tranffation of Schlutter’s work. 

j he workmen give the name of the work to the lead containing filver, 
obtained by fmelting the ore of Ramellberg. The firff operation, called finings 
upon this mats of lead and filver, is performed in a furnace called a reverbe¬ 
ratory furnace, from the vaulted form, which makes the heat reverberate upon 
the furface of the metal. See a plan and f'Slion of this furnace , Plate II. 
I ji>. 16 and 17. This furnace is lo conllrudted, that the flame of the 
wood, which is put in the fire-place through a hole called the fire-hole, is 
diredted fo as to circulate over the work within the furnace. The flame is 
thus diredted by a current of air which is introduced through the afh-hole, and 
pafles out at an opening made at the fide of the p ■ace where the work is. The 
wood is confiderably laved by this diredtion of the flame. In the furnace a 
large’cupel or reft is to be difpofed. This teft is to be made with afhes of 
be*,, !i wood well lixiviated, that the fait may be waffled from them. See 
(/ceil. In feme founderies different matters are added to the allies, as fand, 
fime, clay, calcined fpar or gypfum. We may obferve, concerning thefe 
additions, that they would be very injurious, and would make the teft melt, 
if a ftrong heat were applied ; but the heat requifite for fining is only moderate. 
See at the word Essay the inconveniences and marks of too ftrong a heat. 

When the teft is well prepared and dried, all the work is to be put into it at 
once, which is generally fixty-four quintals r the fire is then to be made in the 
fire place with faggots; but the fufion is not to be too much haftened, fit ft, 
that tlie teft may have time to dry thoroughly, which is very efiential; for if 
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any moifture remained when the metal is melted, an cxplofion might happen : 
fecondly, becaufe the work of the ore at Ramellberg, and of molt others, is 
rendered impure by the mixture of many metallic matters, which ought to be 
i'eparated, otherwife they would l'poil the litharge, a '.a give a bad quality to 
the lead afterwards obtained from that litharge. Thefe extraneous matters 
found in the work of Ramellberg are, copper, iron, and matt. As thefe Jub¬ 
ilances are hard and refractory, they do not melt fo foon as the work, if the 
heat be moderate •, and befides, as they are fpecifically lighter than the mix tine 
of lead and filver, they float upon the furface of thefe two metals when melted, 
in form of a pellicle or fkin, which is to be taken off. Thefe impurities are 
called the feum or firft drofs. The remainder forms alfo a feum, which appears 
when the work has received more heat, but before the litharge has begun to 
form. This is a fcoria which is to be carefully taken off, and is called the 
fecond drofs. 

When the operation is come to this point, it is to be continued by means of 
bellows, the air of which is dire&ed not on the wood, but on the furface of the 
metals, by means of iron plates placed for that purpofe before the blaft-hole, 
and which are called papillions. This air is not intended to encreafe the fire, 
but to facilitate the combullion of the lead, and to pufh the litharge to a chan¬ 
nel in the oppoflte fide of the teft. This channel is called the way of the litharge , 
becaufe through this pallage all the litharge, which is not imbibed by the ted, 
flows out of the furnace. The litharge which is found in the middle of ihe 
large lumps is friable, and crumbles into powder like fand. It is put in calks, 
each of which contains five quintals of it, and is fold by the name of fale able 
litharge. It is ufed for various purpofes, and particularly for glazing of earthen 
ware. The other part which remains is called cold litharge. It is remelted 
and reduced to lead. This fufion is called cold fujicn , and the lead produced 
from it, called cold lead y is good and faleable, when the work has been well 
purified from the extraneous matters mentioned above. The tefts impreg¬ 
nated with litharge are added to the fame kind of ore when fmtlted •, hieauie 
they contain not only much litharge, which may be reduced to lead, but 
alfo fome filver, in all refinings, whether in great or in final], as Air. Tibet 
oblerves. 

When about two-thirds of the work are converted into litharge, no more of 
it is formed : the filver is then covered with a fort of whire ikin, which the 
refiners call lightening ; and they call the metal lightened filver or fined filver. 
The filver thus fined is not pure: every mark of it contains about four gros of 
lead : it is given to workmen, who compleat the purification of it in the ordinary 
method, that is, by a fecond cupellation with a hotter firei which latter purifi¬ 
cation is called refining , and the perfons who perform it are called refiners. The 
workmen employed in this firft operation or fining give improperly the name' 
lightening to the white Ikin formed on the furface of the filver, when brought 
only to a certain degree of finenefs; for we know that in eflfays the lightening 
or corufcation above-mentioned does not appear but when the filver is per-- 
fe&Jy fine, or, at leaft, as fine as it can be made by cupellation. 

A fining of fixty-four quintals of work of Ramellberg yields about eight or 
ten marks of fine filver, thirty-five or forty quintals of litharge, that is, from 
twelve to eighteen of faleable litharge, from twenty-two to twenty-three of 
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cold litharge, from twenty to twenty-two quintals of tells, and fix or feven 
quintals of drofs. The operation lafls from fixteen to eighteen tours. 

If the filver before thel'e operations was allayed with gold* it retains it 
Hill after the fining and refining. The gold, if che quantity be confiderable 
enough, may be feparated by parting. The operations for the purification of 
gold by cupellation are perfectly the fame as thofe of filver. If the gold to be 
fined contains filver, this filver remains with it after the operation; becaufe 
both thefe metals refill the aflion of lead. 'The filver may afterwards be 
feparated by parting. 

DLXXX1V. R E F R A C T O R Y. This word is applied to tin- 
fufible fubftancis, or thofe wliich cannot be melted in a violent fire. 

DLXXXV. REFRIGERATORY. A refrigeratory is a 
copper vefiel foldered round the capital of the alembic. Its ufe is to contain 
cold water, which is to be renewed when it is heated, and the hot water is to be 
let out at a cock fitted to the refrigeratory for this purpofe. The intention of 
this renew:.! of the water of the refrigeratory is to keep perpetually cool the 
capital of the alembic, that the vapors of the liquor which rife in diftillation 
may be condenfed more eafily and more quickly. Thefe refrigeratories were 
much nfed formerlv, and all alembics were furniflied with them : but modern 
diftiliers find that this vefiel is not attended with the advantages formerly 
believed •, for the diftillation cannot fucceed unlels the capital of tlfji&mbic be 
as hor, or alrnoft as hot, as the cucurbit. Mr. Beaume obferved^Hmat when 
the capital was cooled by very cold water, the diftillation is foon Hopped, and 
docs not again begin till the capital is confideraly heated. 

The refrigeratory has for thefe reafons been much neglected, and a worm 
fubfiituted in place of it, which is indeed a kind of refrigeratory, but different 
from the other in this refpedl, that it is adapted to the nofe of the alembic, in- 
Itead of furrounding the capital. See Alembic, Distillation, and Worm. 
hcc a.'fo Plate I. lug- 8. 

DLXXXV I. R FI G I S T E R. Regiflers are openings in different 
parts of furnaces, which are to be (hut occafionally. with ftoppers of burnt 
clay. By means of regiflers we may govern the fire as we pleafe*, for by 
opening or (hutting them properly we may not only encreafe or diminifh the 
activity of the fire, but alio we may apply its adion more to one part of the 
furnace than another, by giving diredlion to the current of air which pafies 
thro’ ir. Norwithftandingthe utility of regiflers, they are much neglected. Many 
chemifts have diftifed regifters, probably becaufe they did not find the advantages 
from rhem which they expected. The reafon of this is, that regifters have 
hithef :) been ill made Their principal fault is, that they are generally too 
form. A regifter cannot have its proper efled unlefs it have an opening of 
two, three, or four inches, for a furnace, the internal diameter of which is a 
foot: but we frequently fee furnaces of eighteen or twenty, inches diameter, 
with regifters, the openings of which are fcarcely eight or ten lines. Befides, 
all thofe who ufe furnaces are far from underftanding their Conftrudion. See 
Furnace. 

DLXXXVII R E G U L U S. The name regulus is given by chemifts 
to metallic matters when feparated from other fubltances by fufion. This 
name was introduced by alchemifts, who expecting always to find gold in the 
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metal collected at the bottom of their crucibles after fufion, called this metal 
thus collc&ed, regutus , as containing gold, the king of metals. But although, 
fince the cultivation of philofophical chemiftry, thefe metallic mafles com- 
pofed of feveral metals mixed together are frequently called by this name, yet 
it is more particularly applied to certain femi-metals which have no proper 
name, fuch as the regulus of antimony , regulus of arfenic, and regulus of cobalt. 

DLXXXVIII. R E G U 1. US of A N T I M O N Y. Regulus 
of antimony is the femi-metallic lubflance contained in mineral antimony, after 
it has been feparated by proper operations from the lulphur which m'neralifes it. 

This fcmi-metal, when very pure and well fulcd, is of a white fhining color, 
and is compofed of laminae applied to each other. It is one of the metallic 
matters which rnoft ealily takes the jcgular arrangement of parts which is 
proper to it. When it has been well fufed, and afterwards cooled not too 
haftily, and when its furface is not obliged to conform to the fhape of any folai 
matter which touches it during the time of its hardening, its regular arrange¬ 
ment becomes fenfible both externally and internally. This kind ol cryftallilation 
forms then upon the upper furface of the regulus of antimony a fort of 
liar, compofed of many radii iffhing from one center. Alchemilts difpofed to 
the marvellous,.imagined this to be very myfterious and fignificative, and that 
it was nothing ilefs than a liar appearing to magi or fages to conduit them 
to theif the king But this wonder has been reduced by Stahl m 
his OpEylmBm Chemicum , and by Mr. Reaumur in a Memoir of 1724, to wliai 
it really is - 9 that is, to the regular arrangement of the integrant parts of the 
regulus of antimony, when, by a perfect fufion and flow cooling, they have 
had time and opportunity to place themlelvcs in that difpofltion to which they 
naturally tend from their primary form : and fince that time, client ills have 
found that this phenomenon . is common to all metallic matters, which form, 
in fimilar circumftances, not ftars, becaufe the integrant parts of each have 
peculiar fltapes, but different figures no lefs regular and dependent on the form 
of thefe parts. It*is an effect abfolutely fimilar to the regularity of the figure 
of falts in their cryftallization. Stc Crystallization. 

Regulus of antimony is moderately hard, but, like the other lemi-metals, 
it has no dudtilify, and breaks in fmall pieces under a hammer. 

It lofes 4 pari of its weight in water. The adion of the air and of water 
deftroys its luftre, as it does to all imperfedt metals, but it does not dellroy 
and ruft it fo effectually as it does copper and iron. 

This lemi-metal is rufible with a moderate heat, and as foon as it begins 
to be red-hot: but when it is heated to a-certain degree, it fumes continually, 
and is diffipated in vapors, becaufe it is femi-volatile, like the oilier lemi- 
metals. 

The fumes of regulus of antimony, when palling through air, form what 
are called argentine flowers of regains of antimony. They arc nothing but the 
earth of this femi-metal deprived of part of its inflammable principle, and 
capable of being reduced to the ftate of regulus by its union with this principle. 
See Flowers (Argentine). 

This regulus, by calcination with a moderate fire, is deprived of more and 
more of its phlogifton, and is changed fuccefiivcly lirft into a grey calx capable 
of being fuied by a ftronger heat either into a vitreous and brittle matter, but 
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brown or opake, or to a reddifh tranfparent glafs, according to its degree of 
calcination. The former matter is a liver of antimony , and the latter a glafs of 
antimony. See tbcfe words. 

If the calcination be continued longer, the calx of the regulus of antimony 
lofes more and more of its phlogifton, color, volatility, fufibility; and, laftly, 
may be rendered fxmilar to the white calxes of antimony prepared by more 
expeditious procefles, called diaphoretic antimony, and hexoard mineral. 

Nitre detonates with this femi-metal, and accelerates more or lefs, according 
to the quantity of it employed, but always confiderably, thefe calcinations, as it 
does with all the imperfect metals. 

Mineral acids d'.flfolve regulus of antimony very difficultly. Aqua regia is 
the beft menltruum <-f it. Neverthelels a very good combination of the marine 
acid with this meraiiic matter may be made by the proccfs for butter of anti¬ 
mony. Sulphur aft.; upon regulus of antimony, with which it forms a compound 
not different from mineral antimony. Liver of fulphur diffolves it effectually, 
and forms with, it an anthnoniated liver of fulphur , more or left alkaline, from 
which a kermes mineral and golden fulphur of antimony may be obtained. 

Wc only flightly mention here thefe preparations of regulus of antimony. As 
they are made moil: commonly, and even molt conveniently, with antimony, 
they are more particularly deicribed under the article Antimony, and under 
the articles of the fevcral names by which they are known. 

Regulus of antimony is fcldom found within the earth in any other ftate 
than mineralifed by fulphur, and in form of antimony. Mr. Anthony Swab 
mentions, in the Memoirs of the Swediffi Accademy for 1748, that he had 
found, in a mine near Salberg in Sweden, a regulus of antimony not mineralifed. 

Regulus of antimony is eafily obtained pure and difengaged from fulphur, 
by the ordinary procefs for obtaining merallic matters from their ores, that is, 
by calcining them, and thus depriving them of their mineralifing lubftances, 
fulphur and arienic, and afterwards by fufmg the metallic e^arth with a matter 
proper to give it phlogifton. Thus, by fufmg the grey calx of antimony, for 
mftance, with black flux or foap, we fhall obtain a fine regulus of antimony, 
as Kunckel has fliewn, and as Mr. Geoffroy afterwards praftifed. But the or¬ 
dinary method of making fmall quantities of the regulus in laboratories, and 
deicribed in books of chemiftrv, is more expeditious, becaufe calcination is 
avoided. It confifts in mixing four parts of crude antimony with three parts 
of tartar and one part and a half of nitre; in detonating this mixture, by parts, 
in a large red-hot crucible ; and afterwards by raifing the heat fo as to produce 
fufion. When the crucible is cold, it is to be broken, and at the bottoin may 
be found a regulus of antimony lying under a faline fcoria, from which it 
is ealily feparated by the ftroke of a hammer, as has been faid under the word 
anti.nony. 

The nitre added in this operation confunoes quickly the largeft part of the 
iulphurof the antimony. The tartar is burnt and alkali fed. This alkali, mixed 
with a part of the alkali of the nitre, feizes a portion of the fulphur of anti¬ 
mony, with which it forms a liver of fulphur ; and this liver diffolves in itt- 
turn a portion of the regulus of iantimony, which confe<quently remains ip the 
fcoria. The fcoria alfb contains a certain quantity of vitriolated tartar formed 
by the acid of the portion of fulphur, the phlogifton of which has been burnt' 

during 



REG 


623: 

during detonation, and by a part of the alkalis of nitre and of tartar. As tartar 
enters largely into this , mixture, and as it contains much oil, a fuificient quan¬ 
tity of phlogifton remains (as the quantity of nitre ufed is but fmall) to re¬ 
duce the earth of the antimo;./ to a metallic ftate. 

We may eafily perceive that this fufion of the ore of regulus of antimony, 
with intention to feparate from it the regulus, has no other advantage than that of 
being very expeditious, becaufe the calcination, which is long, is avoided. 
But it does not procure all the metallic matter of the ore, iince a part of 
it always is combined with the liver of fulphur in the fcoria; and alfo as regulus 
of antimony is volatile, much of it is difiipated in fumes during the detonation. 
This method, therefore, which with nr. this inconvenience would be well 
adapted for obtaining at once a metal from a crude ore, is evidently unfit for 
the purpofe of eflay, in which cafe, great care muft always be taken that no 
liver of fulphur be formed during the operation. For this reafon the ore n.ull 
be deprived very accurately of all its fulphur by torrefadtion before it is fufod. 
Some chemifts even avoid the ufe of alkaline fluxes, as the black and white 
fluxes, in fufions for eflays of ores, becaufe a fmall quantity of fulphur frequent¬ 
ly adheres ftrongly to the ore, notwiihflanding the calcination ; and this method 
is certainly the fafeft and moft accurate. But when the precife quantity of 
metal contained in the ore is not required, we may conveniently ufe this fufion 
of crude mineral with crude flux, as is ufually done for the obtaining of regulus 
of antimony in chemical laboratories. ~ 

Regulus of antimony is one of the moft important metallic matters, becaufe 
it furnifhes fome very powerful remedies. When taken in fubftance, it is 
emetic and purgative, but is uncertain in its effects, becaufe it onlv afls when 
it is diflolved, or corroded by the fubftances it meets in the primse vise, and 
becaufe thefe folvents are very various, according to the nature of the aliments* 
and alfo to the variable ftate of the temperament. When the ufe of antimony 
was fir ft introduced, fmall globules of the regulus were taken internally, which 
pafled through the inteftinal canal, and laftly were thrown out of the body 
along with the evacuations which they occafloned. As thefe globules or pills 
were neither diminifhed nor altered fenfibly after thefe operations, and as they 
were capable of ferving an indefinite number of times, they were called 
perpetual pills . Cups alfo were made of the regulus of antimony, in which 
wine being left, acquired a purgative quality ; but as the wine diflolved more 
or lefs in proportion ro the quantity of acid contained in it, and as wine is very 
various in this rel'pett, hence the efte&s of this wine were not more certain 
than thofe of the perpetual pills. Since the difeovery of better antimonial 
preparations, thefe ancient remedies have been neglefted. Their uncertainty, 
and even the dangerous accidents which they frequently occafion, have un¬ 
doubtedly contributed not a little to the oppofition that many phyficians, 
otherwife perfons of merit, made for a long time to the ufe of antimony, when 
it was firft introduced into medicine. The famous quarrels excited concerning 
antimony are w.ell known. On both Tides of this conteft there were fome 
reafon and fome error. They who rejected the ufe of antimony certainly erred 
in proferibing a fubftance capable of furnilhing fo excellent remedies*, and 
the moft zealous partifans of it were too extravagant in their praifes, at a time 
when its qualities and the methods of preparing it were not well known, and 
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when the eflfefts of the antimon'uls then adminiftered were fo uncertain and 

dangerous. 

Regulus of antimony is alfo ufeful in many arts. It enters into the compo- 
fir.ous for metallic fpeculums of telefcopes, and for printing types. 

According to Mr. Geoflroy’s table of affinities, it unites with metals in the 
following oicler. Iron, copper, lilver, and leati; and according to Mr. Gellert, 
wath zinc, iron, copper, tin, lead, filver, bifmuth, gold. 

DLXX.X1X. REGULUS (MARTIAL) of ANTI MO N Y, 
or Regulus of Antimony- Precipitated by Metals. Regulus of anti¬ 
mony has much lels affinity with fulphur than moft other metallic matters, 
as iron, copper, tin, lead, filver, and bifmuth. Accordingly, when crude 
antimony is ruled with a fuffic/ent quantity of any of thefe metals, the regu- 
line part may be ieparated from the fulphur. A true precipitation is then 
made by the dry way. As iron, of all metals, has moft affinity with fulphur, 
it is preferable to any other for the reparation of regulus of antimony by this 
precipitation. 

The procefs uled for that purpofe confifts in making fome horfeihoe-nails 
white-hot in a crucible (thefe nails being foft iron and eafily fufible with ful¬ 
phur), to which is to be added twice their weight of crude antimony, and in 
procuring by a ftrong heat a fulion of the whole, after having covered the 
crucible. 1 he iron which unites with the lulphur of the antimony is by its 
means perfeftly fufed ; and, being rendered lighter than the reguline part of 
the antimony then deprived of fulphur, riles to the upper part of the melted 
mafs, while the regulus links to the bottom. 

If the fufion has been compleat, v\e lhall find upon breaking the crucible, 
when cold, a line regulus of antimony cov'ered with a hard fcoria, which is a 
combination of iron with the fulphur of antimony. The moft eflential point 
to be attended to in this operation is to give a fufficient heat for a perfect 
fufion i but as this heat mull be very ftrong, moft of the procefies directed 
in books for the preparation of this regulus, order the addition of a quantity 
tif nitre equal to a fifth part of the antimony employed, as foon as the fufion 
commences. 1 his nitre detonates with the phlogifton of the fubftances con¬ 
tinu'd in the mixture, its detonation makes it confiderably more fluid, and this 
li tre, when alkalifed, mixing with the fcoria, forms a liver of fulphur, which 
ciiflblves a portion of the metals, and makes the lcoria more fluid by giving to it 
a Mine quality. 

Lemcry and many others dire (ft, that the regulus Ihould be afterwards fufed 
thrice, and that in the firft of thefe three fulions an eighth part of crude an¬ 
timony, with the fame quantity of nitre as in the former fufion, Ihould be 
a.: led, and the nitre only in the two latter fulions. 

The crude antimony added in the fecond fufion is intended to carry off by 
means of its fulphur a p%rt of the iron which may be united with the regulus, 
and the nitre wh*ch is to be added in-each of the following fufions is intended 
to purify further the regulus from any remaining portion of fulphur. The 
intention then of all thefe preparations is only to obtain a pure regulus of 
antimony, which may be obtained otherwife much more eafily. See the preceding 
article . 
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DXC. REGULUS of ARSENIC. This is white arfenic, 
to which the properties of a femi-metal have been given, by combining it pro¬ 
perly with a fufficient quantity of phlogifton. 

Regulus of arfenic may be made by feveral methods. The procefs anciently 
ufed for this purpofe connfted in mixing four parts of arfenic with two pai ts 
bf black Bux, one part of borax, and one part of filings of iron, or of copper 
and qutekbf fufing the mixture in a crucible. When the operation is fimlhed 
a regulus of arfenic will be found at the bottom of the crucible, of a white livii. 
color, &nd confiderably folid. The iron and copper employed in this piocefe are 
not intended, as in tnc operation for the martial regulus of antimony, to pie- 
cipitate the arfenic, and to fcparate it from fulphur or any ocher fubftance •, for 
the white .arfenic is pure, and nothing is* to be taken from it, but, on the con¬ 
trary, the inflammable principle is to be added to reduce it to a regulus. The 
true ufe of thefe metals in the prefenr operation is to unite with the regulus of 
arfenic, to give it more body, and to prevent its entire diflipation in vapors, lienee 
the addition of iron,-while it procures thefe advantages, has the inconvemeney 
dtf altering the purity of the regulus : for the metallic fubllance obtained is 
a regulus of arfenic allaypd with iron. It may,' however, be purified from 
the iron by iublimation in a dole vefiej •, by which operation the reguhled 
arfenical part, which is very volatile, is lublimed to the top of the vefiel, and 
is feparated from the iron, which, being of a fixed nature, remains at the bot¬ 
tom, We are not, however, very certain that in this kind of rectification, 
the regulus of arfenic does not carry along with it a certain quantity of non , 
for in general a volatile fubftance raifes along with it, in fublimacion, a part of 
any fixed matter with Which it happened to be united. 

Mr. Brandt propofes another method, which we believe is preferable to that 
deferibed. He directs that white arfenic fhould be mixed with foap. Inftcad 
of the foap, olive oil may be ufed, which I have found to fuceeed well. The 
mixture is to be put into a retort or glafs matrafs, and to be diftiiled or fub- 
limtd with a fire at firft very moderate, and only fufficient to raifc the oil. As 
the oils, which are not volatile, cannot be diftilled but by a heat (efficient to 
burn and decompofe tKem, the oil therefore which is mixed with the arfenic 
undergoes thefe Alteration^ and after having penetrated the arlenie thoroughly, 
is reduced t6 a coal. When no more oily vapors rife, we may then know 
that the oil is reduced to coal. Then the fire mull be encreafed, and the 
metallifed arfenic will be loon fubhmed to the upper part of the vefiel, in the 
infide of which It will form a metallic cruft. When no marc fubhmes, the 
vefiel is to be broken, and the adhetiog cruft of regulus of arfenic is to be 
feparated- "I he regal fis obtained by rhis fiift operation is not generally per* 
fed- or not entirely fo, as a part of it is always overcharged with fuliginous 
mater, and another part has not enough of phlogifton, which latter part adheres ' 
ro tfie inner furface or the cruft, and forms grey or brown cry(Uls. This fub- 
limjUe muft then be mixed, with a lefs quantity of oil# and fubhmed a f c'md 
time like jehe firft * Ahd even, to obtain as good a regulus as may be made, a 
third.ifubiimation in a dole velfel, and without oil* is neceflary. During this 
operation, The oil which idfes is more fetid than any ocher empyraimatic oil, 
and is aloibft infapporfablc, This fmell certainly proceeds liom the arfeivc, 
the ftoell of which is ex^cedja^ly ftrorig and difagrceable, when it is heated. 
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Regulus of ai fenic, made by the method I have d6 {bribed,‘arid Which Ttdn« 
fidcr as the only one which is pure, has all the properties df a ffimk’mdlSaf. 
It has metallic gravity, opacity, and luftre. Its color i£ white' ah# l$t& if 
nrmfhes in the air, is very brittle, but much more volatile thtfh aOy peger 
k-m-metal. It eafily lofcs its inflammable principle wljen Ifoblim# k vhflitt 
into which the air has accefs j the fublimate having the ap{fe^rftty6e vf gfey 
flowers, which by repeated fublimations become entirely white, and ftmlfar 
to white ciylUllmc arfinic. # . 

\vhcn re; ulus of arfemc is heated quickly and ftronaty in open tar, hi under 
a mu {He, it burns with a white or bluifli flame;%nd tfimpates in a tfiifck fume, 
which has a vei y fetid fmell, like that of garlic. , 

Regulus of ailenic may be combined with acids and molt metals. As white, 
aiiemc alio can unite with thefe fubftances, we lefer to that article. We fftaft 
only obfeive here, that, according to Mr. Brandr, in the Swedilh Memoirs, fhb 
regulus of arfenic cannot be united with mercury. Altho* the phenomena Ox- 
hi luted ty white arfemd and regulus of arfenic in folutihnl and allays afe pr% 
bably the fame, yet an accurate tomparifon of theie would deferve notice, 
elpcually if the regulus employed were well made ; for fotrie difference mud 
proceed ftom the greater or lefs quantity of phlogifton with which it is 
united. See Arsenic. 

DXCt. REGULUS af COBALT. Regulus of cobalt 
is a femi metal lately difeovered, and not yet perfectly well known. It receives 
its name from cobalt, becaufe it can only be extracted from the mineral pfo- 


peily lo called. 

1 he prncefs by which this femi-metal is obtained is fimilar to thOfe generally 
u(td for the extraction of metals from their ores. The cobalt muft be thoroughly 
toi relied to deprive it of all the fulphur and arfenic it contains, and the un- 
mt ralhc earthy and ftoney matters muft be feparated by walhing. The cobalt 
thus prepared is then to be mixed with double ot triple its quantity of black 
flux, and a l.itle decrepitated lea-falc, and muft be fufed either in a forge or 
m a hot furnace. For this ore is very difficult offufion. 

When the fufion has been well made, we find upon breaking the crucible, 
after it has cooled, a metallic regulus covered withTO^ria Of a deep blue color. 
'1 he regulus is of a white metallic color. The furfacc of its fracture is clofe 
and {mall grained. This femi-metal is hard, but brittle. When the fulioit 
has birr* well made, its furface appears to be carved with n^apy convex threads 
winch qrofs each other diverl'dy. As almoft aft cobalts contain alfo bifmuth, 
an'- even as much as of the regulus itfelf, this bJfmpify is reduced by .tfae.&lriO 
cu ration, and precipitated in the fame'manner as the fcgulu* of cobjdiH tor 
.^though thefe two metals are frequently mixed in thc&«£jNM*fe ^ 
in cobalt, they are incapable of uniting together an# «*$ 
and feparate from one another when t^ey am meftedjtfegeSfedr* < 
of the crucible then vie find both jregohw Of 
living a greater fpecific gravl$,* kJfoundunde* tm. 

{eparated From each <»herT>y tfc phwpf $ hammer. r 
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This femi-metal is more difficult of Mo» than any other, is lefs cafilv 
caUdnable, and much left volatile* Jts calx is grev, ami more or lefs hro\\n , 
and When fufod with verifiable matters, it changes inro a beautiful blue gUs 
c This c?bt then is one of thofe winch preime always a pan 
of their lpfiammable principle. It is foluble in acids as the i<*" utu*» is. 'I his 
iXp^ltfc is double in vitriolic! marine, nitrous adds, and in iuiua iepi, to all 
which it communicates colors. The foliation in vuuolic acid is utkhfh ; the 
folution in marine add is of a fine bltiUh-grecn when hot, and us color u 
almoft totally effaced when mM% but is eafily u-ooverable by heating it, with- 
ob^beibg obliged to uh&M§ph£ bottle containing it. 1 his folution of th<* 
calX or regUws of cobalts tSh bafis of the fympaiheuc ink, for without man.'r 
acid this mk cannot be made. See Ink {Sympathltic). 

All the folutions of regulus of cobalt m*ay be precipi rated by alkalis, and 
thefe precipitates are blue, which color they retain when vunfitd with the 
ftrongeft fire. Hr , 

4 Not only fympathetic ink, but alfo regulus of cobalt, may be made fi om the 
xajjre commonly fold, which is nothing elfe than, the calx of regulus of cobalt 
mixed with more Or lefs pulverifed ftmts. For this purpofe we mufl feparatc 
as well as we can the powder of films from it by wafhing, as Mr. Beau mo 
does, ahd then reduce it with black flux and fea-falt. 

Regulus of Cobalt foetus incapable' of uniting with fulphur, but it eafily 
unites with liver of fulphur, and the union it forms is fo intimate, that Mr. 
'Beaum£ could not feparatc tbefo two fubftances, otherwife than by precipitation 
with an acid. 


Many curious and interefting remarks are kill to be difeovered concerning 
this fmgular femi-metalj and WO may hope to receive further information fiom 
the endeavors of chemfib dfoo have undertaken the examination of it, Mr. 


Beaume particularly has made considerable experiments on this iubjed, part of 
Which he communicates to the public in his Courfe of Chemifiry. All the new 
remarks in this article are from him. WO wi(h that this able chmuft would pub¬ 
lish the numerous experimeiu|i|hat made on this fubjeft, Sue Cobalj. Ink 
(S twraT^BTic), Azujtty a»d Smalt. 

DXC1I. RESIN, Tie name r^fin, in its moft general fenfe might be 
applied to all folrd or concrete oily fubftance% not only thofe particulaily called 
rfftns, msJiUkt fandAracb, wmte ptch % See. but alfo to wax, butter, fat. 
Sec. But thefo concrete oily matters differ fo much from each other, that they 
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*we may dbferve, that every folid oily fubftance owes its confidence to 
a and efoeoally to in acid mattery for we know that a liquid oil may be 
indeed thick' bjl H» addition of an acid, in proportion to the quantity of acid, 
shd ihthdky W ddmbifiation. We alfo know, that by decompofing concrete 
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But all concrete oils may be naturally combined with a fufficient quantity Of 
acid, to give it this confidence, in two manners; for either they have received 
oiiginally from nature a diffident quantity of add, or elfe, being formed origi¬ 
nally fluid, they have loft by evaporation the j^rt which is the moft thin ? moft 
volatile, and leaft charged with acid, or leaft perf|£My combined with add \ by 
which the proportion of well combined acid i$ more and more cnercafed 
in the portion which is not evaporated, and which is therefore rendered 
thicker. ^ 

According to this diftin&ion, concrete oils ardHteurally divided into two claflcs, 
the former comprehending thofc which are always foqpd in afolid Rate, as wax, 
butter, and the lac of animals, and the latter comprehending the thickened or 
confohdated refiduums of oils, which, from a liquid flate, have become concrete 
by the diflipatron and evaporatimrof their moft fluid part. This ftcond daft 
includes ah concrete oils, to wm|fi the name of refins has been applied. The 
properra’9 of all concrete oils of the former daft (hew inconteftably that thefe 
oils, or oily concretions, arc of the kind of oils which are moft fwcet, moft 
undtuous, leaft inflammable, and leaft volatile. Accordingly, all thefe matters 
refcmble each other eflentialiy, and only differ from one another by their greater 
or left lolidity ; but the refins or concrete oils of the fecond daft are very dif¬ 
ferent from one another, fume of them having a ftrong aromatic fmell, and 
difiblving eafily and entirely in fpirit of wine, and others having little or no fmell, 
at It aft when cold, and being totally unfoluble in fpirit of wine * fuch as gum- 
copal Thefe properties fo different amongft fubftances, confounded under one 
general name, (hew that the liquid oils whence they were formed wens 
eflcnrully different. The former refins ought to be confidered as the refiduums 
of eflential oils and natural balfams, fince they'evidently retain the principal 
properties of thefe. The latter can only be the refiduums of certain oils not 
volatile, unfoluble in fpirit of wine, but capable of becoming rancid, thick, and 
dry $ as oil of linieed, hemp, nuts, &c. for theft oils, kept a long time in a dry 
place, in open (hallow vdfels, become CQOffttfo tranfoarent, deprived of all 
fm<dl, and unfoluble in fpirit of wine, like IHftun called gum-copal. Natural 


JctHI, and unfoluble in fpirit of wine, like tjJHfcun called gum-copal. Natural 
1 efms of this latter dais arc muyh rarer than thofo of the former, becauft more 
vegetables have a luperabundant eilemial oil than a fuperabundancc of drying 
oil, which is not volatile j or, leaft, this fecond kind of oil is left eafily 
evapbribV than the former. 

Ucfiqous marters have not been fufficiendy examined, 4 We might probably 
find many of them fimilar to copal, and alio others, which, proceeding from 
the two Kinds of oils above described, mixed and evaporated together* would' 
{ trtake at the fame time of the two kinds-of refms, rdtilting from theft* and 
would hold a fimilar relation to the two kinds of refms, which fium*refttt 8 hold 
to gums and refins. Amber and other folid bitumens, which 1 alfo dm Oily 
Concrete matters, unfoluble In fpirit of wine, and evidently of MgpttfAfc Origin,, 
are probably formed by oils not volatile* thickened and or, by 

intimate combination with mineral ^cids. ! > 

Refins, being only thickened tftlfams* are collected, as thefe balfttfcs are, 
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upon trees and plants frdm which they hate exfuded, Skveral of them are 
obtained by ait. Such is the bfatk pitch which h obtained by making it melo 
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and exfu< 3 e, by means of heat, from firs, pines, and other trees of this km i, 
which Contain large quantities of it. Such alfo are the refins of jnlip, fcam- 
mony, and turpeth, which ate obtained for medicinal lifts, by diddling the 
vegetables containing them previoufly well dried, in fpittt ol win<, Horn which 
they are afterwards lepsrated by adding a large quantity of water. 

Refins are employed for many purpofes. The chcapeft kinds are ufed for 
torches, and to cover the outfides of (hips and boats. The fine, tranfparent 
rcfins'compofe varnilhcs. Many of them are employed medicinally ; nthcr ex¬ 
ternally, as, for inttance, thde which enter-into the eompolition ot ointments 
and platters * or internally, as the refins of fcammony, jalap, turpcih, whii h 
are purgative. Other refins, the fmell of which is agreeable, as, tor mftanu*, 
henjamin and ttorax, are employed as perfumes. See the artuks Bm sams.’, 
Bitumens, Oils, and Gum-Hlsins. See'alfo the' Dictionary of Natural Ihjtory 
for the particular detail of the different kinds «f refins and their ufes. 

DXC 1 I 1 . R F-T OR T. Retorts are veflels employed for many difbl* 
iations, and moft frequenily for thofe which require a degree of heat fuperior 
to that of boiling waier. This vefiel is a kind- of bottle with a long neck 10 
bent, that it makes with the belly of the retort an angle of about fixty depiee-.. 
From this form they have probably been named retorts. 1 he moft capaciou, 
part of the retort is called it a belly. Its upper part is called the mb or rojf of 
the retort , and the bent part is the neck. See Plate I. Fig. 1, and %, 

Retorts differ in form and materials: their bellies are generally round .* fome 
of them are oblong and fhaped like a cueuibit: thefe ire called Knglijh retorts. 
They are preferable for the dittillation of matters which are fubjed to lwcll and 
to pals into the receiver before they be decompofed. 

A retort which has a little hole pierced in its roof is called a tubulated relcrt. 
This hole mutt be capable of being exactly clofed with a (tapper of proper 
materials. Retom of this kind arc employed in diftillarions, where fon e 
matter mutt be introduced into the retort after the receiver is joined to it, 
as in the dittillation of Hooking marine acid, and in the operations tar pro 
curing the feveral kinds of clyffus. 

If the retort be well made, the above-mentioned inclination of its neck mud, 
be moft favorable to diftillatton. When the neck is too much inclined, the 
receiver cannot be conveniently luted to iiusrnd is alfo by thjs form brought too 
near the furnace. If the neck be inclined, the vapors or liquor, 

which rife in diftiliation can fcarcely flowffta the receiver from want df luifi- 
cfeni defeent, and only circulate in the belly of the retort. Retorts, when too 
fixalt in their bending, are very faulty. This form muft be an impediment to 
dittHlatton: the paffage therefore from the belly to the neck of the retort mutt 
be free and wide, and gradbtdiy diminiftung to the extremity of the neck or the 
mouth of the retort 

Retort*, of ditent materials are ufed in chemical operations!, of commor 
gJaft, cryttal-ghda, ftoApM iron* Retorts of glafs are ufed for all ojfera- 
Sons which require « lew' neat than is fufiicient for their fufiori. Earthen 
return *re necdikr? where-great heat is requifitc, as in the preparation of phof- 
ghtftti, Iron, retom. are not much ufdd» as they can only lave for the diftii- 

ktiea 



lauon of fubftances which cannot’ad upon this metal, and ps thcfdfrubfUijccs 
aie few in number. They can feldom be employed but for the oiftijUticM pf 
mercury and of animal matters. m, » » 

PXCIV, REVERBERATORY. See fvwtn* , 
DXCV. REVIVIFICATION. Set KeBucT-tOH. 

DXCVI. Ii H U B A R B. (a) 

DXCVII, R I S I G A L. The fame as,R ealgar. 

DXCVJJI. ROASTING o/kORES, See AMWtm, of 

Oars. 

PXCIX. ROSEMARY, (o) 

DC. RUBIN of ANTIMONY. This is a kmd of liver 
of antimony, nude with equal parts of nitre and crude antimony detonated 
together, to whu.h is afterwards added an equal part of common fait i hut as 
the addition of the fall is ufelefs, the preparation is not now employed. It is 
aiib called magne/fa cpaltna . See Antimony and hivz$ of Antimony^ 

DC I. RUBY (ARSENICA L), This preparation is tpd 
realgar, to which, by fulion and cooling, a transparency is given which makes 
it rdemblc a ruby > in which refped only it differs from realgar. See 
Realgar. 


(«) Rhubarb. An ounce of Rhubarb, 
reduced into grofs powder, yielded with 
highly rectified fpirit of wine three drams 
of exuadt, and aftei wards with water two 
drams, two fcruples and a half: the reft- 
duum weighed two drams twelve grains. 
By applying water firft to another ounce, 
hve di ..ms, two fcruples and a half of extra# 
v cic obtained, and of the refiduum five 
gra ns only were foluble in fpirit of wine, 
Rhur> irb appears from thefe experiments to 
cori.iiu much mote gummy or mucilaginous 
than refinous matter \ and hence fpirUuous 
tmdturcs of it are not precipitated or ren¬ 
dered milky by addition of water,, like the 
tm(Sfurcs of moft other vegetables. ____ 
The yellow color of rhubarb is 
ablv hfs deftrudible than many ©shear ve¬ 
getable velldws. Aqua forth, ^nd other 
. c id% winch deftroy the color of 
tarheilC, &c. make no change in thdt Of 
rhubarb, or at ntdft tender it only turbid. 
Volatile fptrits heighten the color, and in* 
dine it to red. Fbied alkaline falts ^ave 
t®s effect in a greater degiee* Solutkiiw 
of green vhriolnr^eeherdjalybeaftljluort# 
change the coW of Ifl/bftqns of HttWb*kaf 
an in*.y blacknafirt if rtiitk 
poffdfcd of an The 


fpirituous cxtra<9: does not purge, although 
the extras made by water after fpirit does, 
as if its purgative quality refided ehiefly in 
a combination of gummy and, faltne matter. 
Neuman* 

U) Rosemary. .The only a&ive prin¬ 
ciple in this plant is the tffimual pU.,‘The 
gummy extra#, diverted of the oil, Jrano 
remarkable tafte anymore than f«*el|. }The 
refinous extra#; retains 4 coidlderable mrt of 
the flavor of* the # herb, amf -Of wefesfential 
oil. It4 fragrance is commoftfeeted by *n- 
fufion di by difiUlation to ojr Jto water. 
Vmou* fpirit, impregnated kj> dnmndon 
With the flavor of roferaetf*. sf 
getry*waitr * The flowers f&rUfc 
tain little or no fmeii. mS'togr 
coUc#ld from the diflmed ivutee 
, forty-eight ounoea of*Mw*y * * 

Kind h#ir a ftrum of ,e*l 
.diftfflattoo. Ti ^ 

/fona of W 
flowers nor 
flwubby 
ftronglir like 

fete* 


t«0«* 
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This name is particularly applicable to the earth ol 
action Qf wuer andbf ftir* but it may be given to the 
'‘apaWejpfCfllcH ** copper, and all otliei 

g the peda^fiietiiii* ™Mk yerdegtife niight be callec 
$.IqS£&$ expoTcd to a hutriid 
'^'$^^1]*/, ihi fiver* 1 mctallu 
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PCIII. O A F F R E. See Eaffre. 

DCIV. O S A F F R O N. (/>). 

DCV. SAFFRON of IRON.' Chemifts have given the name 
faffron t o many preparations which have a yellow color, like that of faffron, 
and particularly to the earth <>r tuft of iron which has that color. 

As iron may be deprived of its phlogifton by the combined aftion of air and 
of water, by that of air and fire, and, laftly, by .m&*i different oames have 
been given to fafftons of Mars, or ferrogino^theft 
feveral agents. The wit of iron made by * 

prepared with dew, or aperitive, /affirm *jf, Jron, dephlagifticattaf by 
vitriolic acid or fulphur, is alfo called aperitive . fef-. r i|ifiar^.- 

which i& reduced into a calx by the a^hn of if^P© 4 t ^^^.rfe0 , an ef 

Mars. See, fer the meMcwl articles . 

Ethiops 4 Martian \on4 Inbir *f • •/ \,y, • y-4.#?'^ -i V £ '■> 

As the faftrons of iron acquire dinerenjt ihadcs of ired and grange colors, 
which they prefefve ei(%he4^h'VOJT ^tiiSblc.>itri6s?4, guttijfflft they are;! 
employed Jor painting on',cn'am^}Ob n ' pbttOrv. ^orcelak. and foriiiriviner color 
to glaf9 S( or imitations^of, pttch>ui wn»es, :; : 


. th! “ ' ^ '• i&'i. i 

V ‘ ir r . « , 1 h ^ , f 


' * Both wtwr 

cxttm vtrtws, 

The An** liquor improve. 








I aifbt 






heat of a water-ha^,: jga 

was obtain^.whichh*^ 


fmell, hut -ha# 
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l DCV '* SAFFRON o/ METALS. Saffron of metals is 
the metallic earth of antimony, half deprived of its fulphur and phlogifton by 
detonation of crude antimony with nitre, and afterwards well warned ; or it is 
liver of antimony deprived of all feline matter by a fufficient walking. This 
preparation is a violent and uncertain emetic, not ufed by prudent phyficians. 
See Liver of Antimony, and Tartar (Emetic). 

DCV1L S A L JVl I A C. This word is an abridgement ufed by fome 
for fgl ammoniac. See Ammoniac (Sal), 

DC VIII. SALT. The word fait, which is fynonimous with faline 
matter or faline fubftances, when taken in its mod general fenfe, is of all 
chemical terms that which is applicable to the greateft number of individuals. 
In fa<£t, the nurftber of different bodies, which have what chemifts call a faline 
character, or which poffefs the principal faline properties, is lb great that 
they are very far from being all known, as we fhall afterwards fee. 

The effential properties of all matter, which ought to be confidered as faline, 
are, to aflfedt: the fenfe of tafte, to be foluble in water, and to have all the 
principal qualities, as gravity and fixity, in an intermediate degree betwixt thole 
of water and of pure earth. 

If we attend a little to the principal properties of the feveral bodies which 
are confidered as felts or faline fubftances, we (hall eafily find that they do not 
all poffefs in the fame degree the effential faline qualities that we have ddcribed. 
We ffiall fee that fome falts poflefs thefe qualities in the higheft degree, while in 
others they are fo weak and indiftincTr, that in many of tnem they can fcarcely 
be difeovered *, and this diminution of the faline properties is fo confiderable in 
many compound bodies, that we may affirm that the limits which feparate faline 
matters from others that are not faline, are unknown, indeterminate, and per¬ 
haps incapable of being determined. 

We are certain, on the other fide, that the faline fubftances whofe pro¬ 
perties are moft diftin& and ffcrong, fuch, for inftance, as the mineral acids, 
have great power over many other fubftances which have not a faline pro¬ 
perty ; to which, by being combined together, they communicate more or 
lefs of their faline properties; or rather with which they form compounds, 
in which the feline properties are more or lefs fenfible. Since experience 
ffiews that thefe feline Compounds may be decomposed, fo that the fubftance, 
which is pot feline, ffiall be feparated in its former ftate from the feline matter, 
which alfo ffiall recover the feline properties in the feme force which it had 
before this union, we may from thence conclude; 

Firft, that among the infinite multitude of bodies in which we may perceive 
felin ? p$pmiev,a great number are compofed of a fubftance eflcmially 

faline, an^ qf one or more other fubftances not faline. 

that we-ought to diftineuiffi well fubftances which effentially 
ihofe which, .not/ pofiefiing any fuch properties 
therofelve3,areonly enable of receiving more or lefs ot them by uniting with* 


* feline chwj&et, 
uniottwith fnhftm 



makers not feline which are capable of acquiring 
r *ming compounds more or Ids feline by their 
feline, is very^great, the number of thefe laft 
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rrnift be very fmall, in companion of the number of compounds in which faline 
properties are perceptible. - 

To give fome explanation of this extenfive fubjefr, we muft begin by. deter¬ 
mining precifely what fubftances eflentially faline are, and by affigmog a cha¬ 
racter which can diftinguUh them from %hofe, which, without containing any 
thing faline, may neverthelefs make part of falts, by the union.they are capable 
of contracting with the former. Thefe characters are the following: 

All thofe fubftances ought to be confidered as eflentially faline which have 
not only the chara&eriftic properties of falts, as tafte and perfect mifcibility with 
water, in an eminent degree, but which alfo when difengaged can communicate 
thefe properties, at lealt in part, to other fubftances which have them not, by 
combining with thefe latter, from which, when afterwards feparated, they refume 
their former ftate and peculiar faline characters. 

All acids and alkalis, mineral, vegetable, or animal, fixed or volatile, fluid 
or concrete, muft be confidered as fubftances eflentially faline. Each of thefe 
bodies has the properties we have mentioned. Some other fubftances have not 
the properties of acids or of alkalis very diftinCtly; but as they have the 
properties of falts in general, and are capable of aCting as acids, and of com¬ 
municating faline properties to the compounds into which they enter, they may 
therefore be confidered as fubftances eflentially faline. Such are arfinic and 


fedative fait. 

But if we refleCt a little on the particular properties of each of the fubftances 
wlvch feem to be eflentially faline, we fhali oblerve that they do not all poffefs 
thele properties in the fame degree. How great the difference is in this refpeCfc 
betwixt pure, concentrated vitriolic acid and the acid of tartar! They can 
icarcely be known to be fubftances of the fame kind. The tafte fimply acidu¬ 
lous of cream of tartar, its ftate of conftant cryftallization and drynefs, its little 
iblubility in water, laftly, the weaknefs of the adhefion which it contracts with 
ail the fubftances with which it can unite, cannot be conlpared with the ftrong 
and corrofive tafte of vitriolic acid, with the activity of its feizing moifture, 
with the furprizing heat occafioned by its mixture wfth water,’ laftly* with jthe 
extreme force that keeps this body united to all the bodies with which it is 
capable of combining. The flighteft view of the other fubftances eflentially 
i a line is fufficient to ihow that they differ much from each other, particularly 
in their degree of ftrength j in a word, that they, do not poflefs the fiHiae pro¬ 
perties in the fame degree. ■ •'*' ' 

'l hd'e are the confiderations which have undoubtedly determined the gfeaceft 
cht mills, particularly Stahl, to believe that; the number* OtfdUb&a^W tfi$y and 
eflentially faline is.very fmall, and even that 
whjch by the intimate union'ft is 
ftances, conftitutea a'.certain number 
ties in a degree Sufficiently , ftrong egr 
* t hei r, Several . combination* with OfHefmarier* 
t hem entirely 1 when.;feparated, fro|b' }lhefe: 
themfelvea pndergo A dny^comf^‘tt»fi # ' 
the.'fame pwptrtie* 

(implex matters, 

t .. w *. cm. > - feveral 
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feveral bodies, not faline, united intimately'wlth one only faline principle, whit h 
is urjjverfa! and always the fame. 

According to this notion, which is grand and perfectly analogous to the pl.u 
which nature fcems conftantly to purfue in the different orders of compounds 
the question is to difcover which is the moft fimple of all faline fubftances, and 
is the principle of all others. The belt, and perhaps the only, method of deter¬ 
mining in a queftion of this nature, is to compare togerher the fcveral faline 
fubftances, and to confider that as the moft fimple of all, which pofl'dies the 
faline properties in the moft eminent degree, and which a!fo appears upon all 
occafions to be leaft lufceptible of decompofition or alteration ; for all che- 
miftry fbews us, that thde are-the chara&ers of the moft fimple bodies, which 
are ^.capable of becoming principles of more compound bodies: but when we 
examine all the faline matters under this poini of view;, we (hall foon ealily dif¬ 
cover that we moft begin by excluding all the faline matters called neutral /alts ; 
for any of thefe falts may be decompofed by ordinary chemical operations; 
and thefe decompofitions fhow that many of them are compofed of two 
fimpler faline fubftances, one,of which is called acid % and tlie other alkali ; alfo, 
acids and alkalis are not in general fo eafily altered as neutral fairs. In the 
clafies therefore of thefe two faline fubftances, we mufl learch for that which 
is the moft pure and fimple of all. 

If we continue this inquiry upon the fame principles, and compare together 
the faline properties of the pureft apd ftrongeft acids and alkalis, we fba.ll eafily 
be convinced that the faline properties are ftronger and more diftindt in acids 
than in alkalis,, fince the former are more a&ive, more: diflolving, more adher¬ 
ing to the bodies difiblved.jnore deliquefeent, &c, and alfo, that in the fcveral 
operations of chemiftry, alkalis fixed and volatile appear to be more fufceptiblc 
of alteration and decompofition than acids. Amongft acids, therefore, we 
muft fearch for the ftrongeft andfimpleft faline matter. 

Laftly, when we examine in the fame manner, and compare together all the 
fubftances which have the principal properties of acids, and which are called 
acids, we fhali clearly ‘perfceive that thofc which are truly vegetable and 
animal, that is, in the combination Of which oil enters, ate infinitely more 
Weak and fufcCptible of alteration than acids deprived of all oil, which we call 
mineral acidsyamohgft which, the vitriolic will be eafily difeovered to be the 
ftrongeft and moft unalterable, and confcquently of all bodies which have 
faline properties, the pureft, fimpleft, and the moft fenfibly and efTentially 
st felt., 'i • 

Such confider ations have undoubtedly induced the moft profound, chemifts, 
and efpedally the illuftrious Stahl, to confider this acid as the pureft and 
fimplew of all feline matters •, and indeed all who are capable of reflecting on 
the jmd moft important phenomena of chemiftry, will confider this 

f detponftrated truths But Stahl carries this notion ftill farther, 
tie^’bdls? of his doctrine, we may.,infer,, firft, **.'That 
* 4; ;the only fubftance efterinally faline-, as the 
■ “ • trie** or left intimately with other 

4< ,*ts capabfrof forming an innumerable muki- 

* tude fwhich nature and* art fhew to use 4 and, 
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fecondly, that this faline principle is a fecondary principle, cffinpofed only of 
“ the intimate union of Wo primary principles, water* and earth. . 

Every true chemift will eafily difcover that this grand idea is capable of 
comprehending by its generality, and of fonne&ing together, all the phe¬ 
nomena exhibited by faline fubftances. But we muft at the fame time acknow¬ 
ledge, that when wc examine the proofs upon which it is founded? although 
it has a great appearance of truth by its confiftency with the principles of die- 
miftry, and with many phenomena, yet it is not l'upported by a fufficieht num¬ 
ber of fads and experiments to afeertain its truth. 

We might here examine what degree of probability ought to be granted 
to this theory of lalts, but this could not be properly accomplifhed without 
entering into long details, and penetrating into the depths of cheiniftry 5 in a 
word, without making a full and corrtpleat treatife, which cannot be admitted 
in a work of this nature. We are therefore obliged to relate only what is 
moft effential to be known concerning this grand hypothefis. We may per¬ 
ceive at once, that the former of thefe proportions, upoh which is founded 
the theory which we mentioned, cannot be demonftrated, unlefs it beprevioufly 
proved that every faline matter, excepting pure Vitriolic acid, is nothing but 
this fame acid differently modified, the primary properties of Which are more 
or lefs altered or difguifed by the union contracted with other fubftances. But 
we confefs, that chemifts are not capable of proving decifively this opinion ; 
which, however, will appear very probable from the follbwing reflections. 

Firft, of all faline matters known, none is fo ftrong, fo unalterable, fo 
eminently poflefled of faline properties, as vitriolic acid* 

Secondly, amongfl the other faline fubftances, thofe which appear moft 
active, and moft Ample, as nitrous and marine acids , are at the fame time thofe, 
whofe properties moft refemble the properties of vitriolic acid. 

Thirdly, we may give to vitriolic acid many of the charsfteriftic properties of 
nitrous acid, by combining it in a certain manner with the inflammable principle, 
as we fee in the volatile fulphureous acid. See Acid (Vol atile SutPHtrftEOirs), 
and Acid (Nitrous; : and even, according to an experiment of Mr. Piech,. 
related in a Memoir concerning the origin of nitre^ which gained the prize 
of the-Academy of Berlin, vitriolic acid, mixed with vegetable and animal 
matters fufceptible of fermentation, is really transformed into a nitrous acid by 
the putrefaction of thefe matters. 

Fourthly, the marine acid, altho* its principles are lefs known than thofe 
of the nitrous acid, may be approximated to the character of vitriolic and 
mtrous acjds by certain methods. This add, after k h^i been tfeated- tin 
and other metallic matters, is Capable' of' formi ng' . ipiri t of ywnty ; ** 

vitriolic acid does, which it canribt do in its j ;.wheh ; frim- i is 

daflolved in,it, it fee?ns to 'bjtapprqxiinatfed fO'the'haf^'ire : ^^^wSf 
procally, the approximation of vitipofic acid to fhe chara&er W ftdafeems. 

not impoflible. Haring once drilled yety 

quantity of white mqm* I was , ftacirf VritVi ftrong' Jmeft like thar of fcn&rine 
add, which was not eidfer »c ‘^ur^Vicirk)^. 

whenk is pure. , .• ‘ ’ . *•.. / i V * 

- Fifthly, oily vegetable adds become fo much ftronger, and mtke fitmlavto. 
vitriolic acid, as they are.more perfe&ly deprived of their,oily principle, by 

combining 
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coo bitring them with alkalis* earths, or metals, and afterwards by leparating 
them from thefe fubftances, hy diftillation, and clpecially by frequently re* 
pealing thefe operations. They might perhaps be reduced to a pure vitriolic 
acid, by continuing fufficiently this method ; and„ reciprocally, vitriolic and 
nitrous- acids weakened by- water, and treated with much oily matters, or ftill 
better with fpirit of wine, acquire the characters of vegetable acids. We may 
lee a remarkable inftance of this in Mr. Pott's ,DiJfsrtation de Acido Nttri Virtofo. 

Sixthly, the properties of fixed alkalis teem to be very different from thofe 
of acids in general, and confequently of vitriolic acid. Yet if we contider that a 
large quantity of earth enters their compofition i that much of it may be feparated 
by repeated folutions and calcinations •» and alfc that by depriving thefe faline 
fubftances of their earthy principle* they become lefs fixed, more deliques¬ 
cent,. and, in a word, more timilar to vitriolic acid in this refpeft * we fhall not 
think it improbable, that fixed alkalis owe their faline properties to a faline prin¬ 
ciple of the nature.of vitriolic acid, but much difguifed by the quantity of 
earth, and probably of inflammable principle, to which it is united in thefe 
combinations. The properties of volatile alkalis, and rhe transformation of 
fixed alkali or of its materials into volatile alkali in putrefaction and in feveral 
diftftlations, feem to (hew fufficiently that they are matters eflentially faline, 
as fixed alkalis are, and that their volatility which diftinguifhes them proceeds 
from their containing a left quantity of earth, but more attenuated, and a por¬ 
tion of very fubtle and.-volatile oil, which enters their compofition. 

Betides thefe principal fa&s, there are many others, too numerous to -be 
even fiightly mentioned here: they may be found fcattered in the works of 
chemjfts, particularly of Stahl, But perfbns who would collect and compare 
all the experiments relating to this fubjedf, ought to know, that many of 
them are not fufficiently afeertained, and that perhaps a greater number of 
them have not been fufficiently profecuced, and are, properly fpeaking, only begun. 
We mult even acknowledge, that many of thofe experiments which we have 
mentioned have not been fufficiently profccuted. See all the articles of acids and - 
alkalis a • 


The lecond fundamental propotition of the theory of faks, namely, “ that 
“ the vitriolic, acid is compounded of only the aqueous and earthy principles,” 
is, like the firft,. iupportea by many fa< 5 h which give it a degree of probability, 
but which do not amount to a compleat demonftration. This propotition may 
be fuppqrted by the following confiderations, 

Firft, experience conftantly fhews, that the properties of compound bodies 
are always the refult of thofe of the component parts of thefe bodies, or rather 
they 4ns the properties Of thefe component bodies modified by pne another. 
Thus, if a body be conipofed of two principles* one of which is fixed and 
th®a left degree of fixity than the former, and a lefs 

bC CPropofed of Wo', principles, 'one of Which 
fc «si|yl<SP, than: iffe other* its-, Specific gravity will be greater than 
ft than that 01 the other. * The fame obfervation 
.efiefctial properties, excepting thole;. which, deft roy 
, ilfe tendertcy to combination, or, the ;diflblving 
denies are weakened fo much more in the com- 
are more ftrongly united, and in more juft pro- 




tftat. by, bhb ^.bf 

is 


each 1 bthery iMt-titie' 
powers/,forth 
pounds, as their prjpcip 
portion, . 
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Wc obfi rve neverthek*f% that the properties of compound bodies are not 
always exactly intermediate betwixt the properties of the component bodies ; 
for, to produce this mean, the quantities of each of the component parts mutt 
be equal, wKich is the cafe in few or no compounds, . •' 

Betides, lbnie particular circumftances in the* manner in which, the prin¬ 
ciples -unite with one another, contribute more of lefs to alter the refult of the 
combined properties; for inft^nce, experience /hews, that when feveral bodies,: 
particularly metals, are unired together, the fpecific gravities of which are 
well'known, the allay formed by l'uch union has not the precife fpecific gravity 
which ought to re fa It from the proportion of the allayed fubftancesj but that 
in fome allays it is greater, and in others lefs. But we are certain, on the other 
fide, that thefe differences are too inconfiderable to prevent our diftinguifliing 
the properties of the principles in the compounds which they,form, efpecially 
when they have very different properties, 

Thefe things bring p'-cmifed, when we examine well the properties of vitriolic 
acid, we iball c;uUy find that they partake of the properties of the aqueous and 
of the earthy principles. 

Firft, when this acid :s as pure as we can have it, it is like the piireft water 
and the pure(l vitrifiahic earths, free from color or fmell, and perfectly tranf- 


parent. 

Secondly, although <we emnot deprive the vitriolic acid of all the water fuper- 
abundant to its Jkhne ;.nd therefore its preciie lpecific gravity has not 

been determined, we know ::K. t * .. ’ n it is well concentrated, it is more ,than 
twice as heavy as pure watermuch lefs heavy than any earthy fub- 
ttance. 

Thirdly, this acid is much icf; ?. . i 1. n any pure earth, fmee, however well 
it may be concentrated, it may aiw^y L-. entirely diftilled ; for which puipofe, 
a much ttronger degree of heat is requifitt thuc :br the diftillatbn of pure water. 

Fourthly, we do ..not know the ok: tef ot fm iffy of vitriolic acid, or the 
adbefion of aggregation which its integrant pans -in>ve one to another, becaufe 
fo' this purpaie the vitriolic acid ought to ^ i'pnvw of fil fuperabundant 
w.:ter; but if we judge of it by the lb fid confidence of tK’u nffsi when highly 


concentrated, as we fee from the vitriolic acid called gtouiat. 


n:w^T..rr parts 


of this acid feem fufceptible of a much ttronger adbefion .tfuno of per* 
water, but.much lels than thole of earth, as we fee from the iunurifv&j; fi i.fi 
ftones. , < i : .•>*? ■ ■■ ■ 

Fifthly, .the union which this acid contracts with water ' wilb-tw*-«*'?■/ fwn 

that thele fubttances enter into its compofition: tor, we-jknow «hat k ■> 1 ' <v: 
compounds ate difpofed to unite luperabundandy. wkhi|^*e principle; ; yfih bfif 
compofe them. , Ail thefe properties of vitriolic acid. 




and much more than any other acid* of the property 
ate fufficient to induce .us toitj% 
but it has one very, eminent property* -which:* is 
water nor pure 'tfhich .isfjfs violent and corro^fitf 

is fufficient tqraife doubts, if.-jire Oobjtj not explain 

feem certain .and ‘gentaa|fi_^dating' UMjjccombinat. ., .. ..... 

here fummarily f^apitukier'thc^''idtlt0u^..we: have 
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articles, of this work, particularly at the words Affinity, Aggregation, 
Solution, Composition* Gravity, Saturation. 

' We pbferve then concerning the property now in queftion, that is, of tafie 
in general, that it can only be confidered as an irritation made upon the organs 
of tafte by lapid bodies,: and if we reflect attentively upon it, we (hall be con¬ 
vinced that no fubftance that is not imprefied by fome impulfe, can irritate 
or agitate our fenfible organs, but by a peculiar force of its integrant pan?, 
or by,their tendency to combination, that is, by their difiblving po’v-,. r. 
According to this notion, the tafte of bodies, * or the impreflion made upon cur 
fenfible organs by their tendency to combination, or by their difiblving power, 
are the fame pfbperty *, and wc fee accordingly, that every folvent has a tafte 
•which is fp much more ftrong, as its difiblving power is greater; that thofe 
whofe tafte is,fo violent that it amounts to acrimony, corrofion, and caufticity,^ 
when applied to any other of the fenfible parts of our body befides the organs ol 
tafte, excite, in them itching and pain. 

This being premiled, the queftion is, how earth, in which we perceive no tafte 
nor difiblving power, and water, which has but a-very weak aifiblving power, 
and little or no tafte, fhould form by their, combination a fubftance, luch as the 
vitriolic acid is, powerfully corrofive and folvent,? 

To conceive this, let us confider firft that every part of matter has a power 
by which it combines, or tends to combine with other parts of matter. Secondly, 
that this force, theeffe&sof which are perceptible, in chemical operations, only 
among the very final! molecules*, or the integrant and conftituent parts of bodies, 
feems proportionable tothe denfity or ipecihc gravity of thefe parts. Thirdly, 
that this la#ie force is limited in .every integrant molecule or matter; that if 
we confider this force as not fatisfied, and confequently as a fimple tendency 
to combination, it is the, greateft pofiible in an integrant molecule of matter 
perfc&ly infulated, or attached to nothing, and is the fmalleft pofiible, or 
none, when it is fktsfied by its intimate combination with other parts capabie 
ofexhaufting all its action •, its Tendency is then changed into adhelion. 

^defpe we may info*, that the integrant parts of the earthy principle have 
efifentially, and, like all the other parts of matter, a force of tendency to union, 
or of cohefion in union, according to their; condition; that as this earthy prin- 
has a muefi more confiderable denfity or fpecific gravity than all other 
fimpie ,bodies, that, we knpw, wi may probably prefume that its primary in¬ 
tegrant molecules have a more confiderable force of tendency to union,, in, the 
fame proportion, than the integrant parts of other principles; that confequently 
wh^gn cqhefe, together*;; and form an aggregate, their aggregation m uft 

that of any other body. Accorcwnjgly we fee 
whofe .parts are united and form mailes, 
;, the ftoihiea called yitrifiable, are the hardeft bodies in nature. 

tendency of tlw part* of matter'to-unite is fo 
aijd fatisfiet}, to the aggregation, ,the 
..i^pabkv-of. exltaufting. foutuall^ all* their 
jjpitnaii* infersthat every fenfible nsafs of pfofe earthy 

' &&£*■ in> afford, <Y 

^ereg^ridni.^? But.we; r may alIo 
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unitei together in aggregation, then, refoming all the activity and tendency 
to union which are efichtiol to them, they muft be the ftrongeft and tnoft power¬ 
ful of all fol vents. , 

Thefe being prcmiied, if we fuppofe again, with Stahl and the beft chemifts, 
that in the combination of the faiiqp principle or of vitriolic acid, the parts 
, of the earthy principle are united, not with each other, as in the earthy 
aggregation, but with the primary parts of the aqueous principle, each 
to each, we may then eafily conceive that the primary integrant parts 
of the water, having eflentially much left tendency to combination than 
thofe of earth, the tendency of thefe latter to union will not be exhaufted, 
but fatisfied only partly, by their combination with the former, and that 
confequemly a compound muft refuk, the integrant parts of which will have a 
ftrong diflolving power, as vitriolic acid is. 

We may fee from hence how much miftaken ehemifts are, who, confidering 
earth only in its aggregation, or rather not attending to this ftate, and not 
diftinguifhing it from that ftate in, which-the parts of this fame earth are fo 
feparated from each other by the interpOfmoa or another body, that they can¬ 
not touch or cohere together, have conftdercd the earthy principle as a fub- 
ftance without force or action, and have very improperly called that a pajjtvt 
principle , which of all others is the ftrongeft, moft active, and moft powerful. 

However this general theory of falts may conform with the moft important 
phenomena of chemiftry, we muft acknowledge that it can only be propofed 
as a 4 fyfiematical opinion, till it be evidently demonftrated by the decilive means 
employed in chemical demonftrations, namely, by dccompofitionand re com¬ 
petition : thus, if we could reduce vitriolic acid to earth and water? and make 
that acid by combining together thefe two principles* this theory would ceaie 
to be a fyftem, and would become a demonftrated truth.: Tut we muft can¬ 
cels that this theory is left fupported by experiment thanTy argument, from 
the many difficulties that are inevitable in fuch inquiries. ‘For on one-fide, we 
know that the fimpier bodies are, the more difficult is their decotnpofition * 
and on the other fide, the ftrongcr the aggregation is,* the greater is the dif¬ 
ficulty of making it enter into a new combination. Thus, as vitriolic acid « 
very ftrnple, fince it is a compound of.the firft order, it ought ftrongly tq re¬ 
fill decompofition ; and as the aggregation of pure earth is the firmeft that we 
know, it cannot eafily be made to enter as a principle into a new combination 
- with water to form a faline matter. The following are> the principal experi- 
. menrs which have been made relative to this fubjed. , j 

Firft, we feem to be certain, from many, proofs, that att .^lihe fdbftiuihes* 
comprehending thofe that contain ykriolic acid, »s 


fait, and other vitriolic w"hkh < arts'- lufficien 



and water are fepasated frenn■ tfr&ft ; ^h gyration; 11 
all that remains- fixed - 
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that the mineral acid of thfc lilt, which is not very far from the fimplicity of 
vitriolic acid, is totally decompofed and reduced into earth and water. For it 
w* examine the fixed r rtfkfcium ia the retort, we find that it is only the alkali 
that was. contained in the nitre, charged with a fuperabundant earth, which 
is:ffeparhhfc from it by folution and filtration.; ikna if the liquor in the re¬ 
ceiver, formed by the vapors condensed there, be examined* which ought to be 
if thkacidhad ‘pk been (fefirpy^ we find that, fofar from, being 
ir it only pure' whtser, ibrnetunes even charged with a little fixed alkali, 
which Ibid been raifed by the force of the detonation. Thus nitrous acid is 
made to difappear in this experiment, and in‘ its place we find only earth and 
•water, ;$te Acid (Nitrous), Ctrssus of MifR«V Dl * ONATIOM °f NlTRE » 

7 ‘ >•'* '• 

' < ^TM'i^i' , 'tl^'-pb#ndhilha of limeftboe* .which calcination and extin&inn 
, in water acquires faJine properrics, it had not before, its attenuation by 
fire, and its combination with water i and alfd ^ ejtperiment of Beecher, who 

' «d4*w ,«md extingxii&ed 
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eflential acid falts, fuch as tartar, called cream or trials of tartar , when it is 
purified. See Tartar.. 

1 he acid of vinegar, which proceeds from an acid fermentation, and is itfclf 
not only oily, but alfo feiritoua. See Vihioar. 

The unfermented acids of Jharp fruits and plfnU, as the juice of goofiherries, 
citrons , forrel, Sec. Thefe acids hate not beenextmined. , , 

The acids and acid fpirit, obtained m the diftillaticui of vegetables, of their 
extracts, eflential falts, oils, balfams, and refins. As all thefe acids are united 
to an empyreimutic oil, they may be celled empyreumatie adds* They have not 
been exam ned. 

The acids obtained from animal fubftances are \ 

The acid obtained in the diftillation of ants, files’, and other infe&s\ and the 
acid obtained in the diftillation of butter or of fat . Thefe acids am empyreu- 
matic > they are very volatile, pungent, and penetrating. They have not been 
examined. See Butter and Fat. 

Pbofthonc acid , the origin and nature of which are not fo well known that 
we can determine to what kingdom ^belongs. See Foosphorus tf Kxiiuck at, 
and Salt (Fusible) of UrinS* ” 

Alkalis or faline alkaline fubftances are, , » 

The fixed alkali of common fait, called alfo mineral or fqffil alkali, marine alkali , 
oyjlals and fait of foda , betaufe it is obtained by lixiviation and cryftallization, 
hom the alhes called foda. 

Vegetable , or common fixed alkah. It is often called fait of tartar, or alkali 
of tai tar, in the works of chemiftf, becaufe the afhes of tartar furnUb the larged: 
quantity of it. Both thefe fixed alkalis are calkd caufiic fixed alkah , when they 
have been altered by quicklime, or by metallic calxes, fa Alkah (Fjxpok 
Volatile alkali. That is called fixer volatile alkali which Mb beep akertxl by 
quicklime, or by metallic calxes, fo that it afterwards cannot be Obtained 
a folid or concrete form. See Alkah (Volatile), 

* 

NEUTRAL SALT $, 


Formerly thefe only wcre called neutral falts which, were compofed of acids 
and alkalis united together to the point of fatur*cion, fa that they had no 
at id or alkaline property, and tlieaee they 

name is commonly extended t» ^combination* qf.a^ds. with m fwbawif*f >wi*E 
which they can fo unite, .that Jdpppilpfe 

U, for mftance, when they Are opted op Mmmfr jpjWfe 

fnall enumerate thefe n^tcai ihh*j 

merated. % p * 1 hy»< & >,» 
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Wth fixed vegetable alkap it forms a fait called vitriolated tartar , ft,I de 
and arcanum duplicatum. See theft { mmes. 

Wth volatile alkali, it form* an ammoniacal fait, called vitrtoht ammomauil 
fdt>9n& fecret fal ammoniac of Glauber. See Ammoniac (Salt). 

With Calcareous earths, it forms vitriolic tilts with bajis of calcareous earth , 
toggA 1b f $£ ‘general riWnie tfJUeteites. See that word. 

With argillaceous e«tfh* fa forms a vitridftf fait with halts of argillaceous earth , 
'catted alum. See Apw. • 

With metallic fubftarifce*', It forms different vitriolic /alts with metallic ha feu 
to which we ought jeo give the general name of vitriol* together with the name 
of the particular metal fubjoined. Thus* 

25 % I* % a of A# known, which may be called vitriol of gold. 

W mtf* %jm but littk known, vitriol Jfier. 

WM co^pef, a falt^ fctrnwp Wf the name of Vitriol of topper* Of Ike vitriol . 

__a r_ * c * .«. . .. 
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or green copperas. 

With tm. it form* a f fide little known, a ofrrfr/ tin. 

With lead, a fait little known, a vitriol of lead. 

With qukkiUvfer Qrmci^Otjr, a felt not yet well known, a vitriol of 
mercury, 

SJil? 5 S« lu ; Of antintdiiv, a fait little known, a Vitriol of regulus of antimony. 
With bifmuth, a pk a vitriol of biJhutK 

< "«> •«« *7 the ■— 
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With copper, nitre of copper r or cupreous nitre* 

With iron, wire of iron, or martial nitre. 

With tin, tutre of tin, on known. 

With lead, nitre of had, or cryjhls of Uai, 

With mercury, nitre ofmercuiy, mercurial ntfre, ttyftok of metcurp* 

With reguius of antimony, mere of' antimony, 

With bifmutb, nitre of hfmutb, tryftali of btfmoh. 

With zinc, its calx and flowers, mtre of zinc, unknown. 

With reguius of cobalt, nitre of cobalt, not mych known. Mf. BeAUme has 
begun to examine it. 

With arfemc and its reguius, nitre of arfemc, or atfeubcnl nitre, very little 
known. See Nitres (Me*aluc), or iwi Mat a tun 'feAlas. See idfi the 
articles Acid (Nithous), the articles of alt the fkbpnnm voe Saif* frtntienw, and 
thofe of the nitrous fobs tvhicb have particular mutes « 


MARINE SAlT8,«r 
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Marine acid forms with ^all thefe fubflances felts which may be yelled by the 
general name of marine fails, or Amply falls , and* fpecined by the names of 
their particular toafes. Thus, 

With marine alkali, it forms common fait, kitchen fait, fea-falt, when extracted 
from the fea, and fal gm when dug from the earth 

With fixed vegetable alkali, common fait with hefts of vegetable algal*, called 
febrifugal fait of Sytvius improperly, becatife it is no more febrifugal than any 
tftftec* and< ftlU more improperly called degenerated fsa-falt, bew»t»fc.it«chflfer3 
eflentMlly from fea-falt by the nature of Its Balls. * , * 

With volatile alkali, it forma fal Omdmiat, formerly arptomao* Apd-oyfome 
chemiits called falmiae. 

With calcareous earths, a fait v&bb<tfi*of mfemm i ffr#* * A* tbia felt is 
obtained in the decompofition 0$ fat gtoftmOhgk taneM of fjukfclimcv O^bther 
calcareous earths, chemifts have *mk<$ the fiutt made in this 

manner fixed ammoniac, when it la dry 1 add oil* *of fwA when is It liquid. 

With argillaceous earths, it Jbfons 0 fidtmm gf argillaceous ealth, very 
little or not known, J* * f 

. With* metallk fubftmicm, the 

. name of each bafe* Tfcna, . ’* ’ 4 > M bdL <* >« ' 
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The combination of cream of tartar WiWN. fital 
tral cryftallizabl^ &lt, called folubk lart^ % 

See this latter ; J;\ ■ , ". ,.' /;.. : 

With, .Cj^fckreous earths, folubli V4^li!Vsr? 

little known,* Mut whidt; 

Wit^/'afapUaceous earths, fiht&k &$$• •#0* 
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nevertheless a Ct as adds in their combinations with aU fubftances* capable of 
un ring with true acids, of forming with thefe fubftaftces kinds of neutral felts, 
and even of communicating, like the acids properly fo called, faline properties 
to thole fubftances which have them not. Thefe combinations are by general 
confent dulled amongft neutral fairs. 


BORAX, or SALTS of BORAX. 

♦ 

The fedative fait, combined with marine alkali, forms ordinary hr ax. 

With fixed vegetable alkali, a kind of hrdx t not much known. 

With volatile alkali, an ammoniacal borax, not much known. 

With calcareous and argillaceous earths* Calcareous and argillaceous borax, 
unknown. 

With metals, borax with metallic bafes of gold, Jsfatr, &c. unknown. 


ARSENICAL SALTS. 


Arfenic forms, with fixed vegetable alkali, a neutral fait perfe&ly foluble in 
water, and cryftallieable, called by Mr. Macqoer, who firft obferved it, neutral 
arfemcal fait , or fimply arjemcat fait. See Aasfiwic, and Salt (Neutral 
Arsenical). 

With marine alkali, another arfenical fait, very like the former, but not 
much examined. 

With volatile alkali, an arfenical ammoniacal fait, unknown. 

With calcareous and argillaceous earths, a calcareous or argillaceous arfenical 
fait , unknown* 

With metallic fubftances, arfenic is perhaps capafefe of forming arfenical 
fain with metallic bafes, or combinations in which feline properties would be 
perceptible, if thefe combinations were made by decompofing nitrous falta with 
metallic bafes by means of arferiic, or by precipitating shbtai* diflblved in acids 
by means of a folution of neutral arfenical felt in water $ but perhaps from thence 
nothing would be produced but combinations fimifer to tteakftmical minerals, 
We are quite ignorant upon this ft&jedh 

Srthne alkaline fubftances, befides (Mb felt* “Which titty tan form info tteids, 


lililliiMaliiiiij 


and from which* when feparated, 
compounds may for this fcafonbb 
cular denominations may be a 
compofe them, fe* for «caf 
vitreous , metallic , as soldi 
fidered them hi this view 
Laftly, acids, 4k^is»*»M! tvhft' 
oily tubiftances* 
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water: but thefe wit 
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From this enumeration of faline compounds we may fee how many of them 
are little known,* on n6t even thought* b£ *Tip numerous experiments yet to 
be made in this extenfive part of chemiftry are hevertbclefs very neceflary, and 
ate fundamental and 'elementary. T o make them fuceefsf ully, nothing is rrqu;- 
fite but-accuracy, patience* and knowledge of the'firll principles of chemiflrv. 
Every intelligent perfon is capable Of making them. For this purpofe the acids, 
alkalis, earths and metals: employed- trroft be Very pure, the faline compounds 
re fulling from their ufnon muft be examined j them tafte, fnlubility in water, 
cryQallization, deliquefcence, and the methods of decompofing them muft be 
obferved. Thefe edniideraitibns are certainly fufticient to excite the zeal of 
perfons who would contribute to the progrefs of chem'tftry. 

We now proceed to tmat fummarily.cif..<the principal falts known by the 
name of falts, in an alphabetical .order*- 


ACID SALTS, 


Some chemifts, and particularly ancient chemifts, have thus named the 
faline fubftances which; we only call acids. See Acids. We may however 
continue this hatpe# ^nd jtpply i^toTome c^cr^^*he->^bftan : tes, a*» ftfiar, 
fait of ferret) t&L ttd-tef fevfcf#!:Other eflcntial faltvwhichfeem to be inter¬ 
mediate betwixt the ftate of pure acids and of neutral falts. 


v * 


SALTS with B A &ES vA L1Sf E, E A R T H Y and ME- 

", , ■ TALL ICC ' . 

Bf thefe general denominates the feveral neutral falts are diftinguiflhed 
according to the nature of the bafis, or fubftance with which the acid is com¬ 
bined. o# the above emitncrati&n of faln K See aifo the article Neutral Sajuts. 
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ALK4LINE SALTS. 

This name is frequently given to falinc alkaline fubftances, as fined alkalis* 
vegetable and mineral , volatile alkali. See tbefe words. 

SALT of AMBER, or VOLATILE SALT CAMBER. 

This is a faline, oily, concrete matter, obtained by fublimation, or even by 
cryftalhzation, from amber. It is a kind of eflential fait, which forms Aiming 
needle-like cryftals, has the fmell of re<Sbfied oil of amber, and is fbluble in 
fpirit of wine. It is ufed only mad icinally, as an antifpafmodic, with the 
lame effect as the fpiric and rectified oil of amber. See Bitumens and Salts 
(Essential). 


AMMONIACAL SALTS. 

By this name are diftinguilhed all neutral falts compofed of any acid 
Saturated with volatile alkali. See Ammoniacal Salt# j and Salts (Neu¬ 
tral). 


ARSENICAL SALTS. 
See Sal t (Neutral Arsenical). 


COMMON SALT. 


Common fait fs a neutral perfed fair, compofed of a peculiar acid and a 
peculiar alkali, which are called marine acid* and marine or mineral alkali. 

This fait, which is produced by nature, is more abundantly and yniverfally 
d-flufed than any other. Imrhenfe mines ot quarries of it arelfound within the 
earth, and it is then called fid pm Q* fold* The waters of ill the fea, 
and Many fubtemmean and mineral wasters, contain &. Froht wqf 4 btgpcabte 
or animal chemifes can etttra& k. 

The fafta of common felt is agreeable arid trie 
sable, and is Bggitfh cf wl&fc 

hecrv$?d* 

rn ^i dbt, 
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water, and other waters impregnated with k, by a continued evaporation. Sec 
Cry«tailizatiow. #> 

Although common fait be very cryftAflkSable, and exa£Uy neutral, it very 
readily becomes muift when ewpofed to humid air. It muft be preferred in 
very dry places. 

This fait is fufceptible of contra&ing a certain union with common (alt with 
calcareous bafts •, for which reafon all the fait obtained either from fca-water or 
fait fountains always contains a certain quantity of this fait with earthy bafis. 
Thus, if any common fait be diffolved in very pure water, and fixed alkali be 
<added to this folution, we foon fee the white earth of the (alt with earthy bafis 
which is precipitated. As therefore ciyftaUization feems infufficient for the 
purification of common fait from «he wit with earthy bafis, when we would 
obtain a very pure common fair, as is ncceflary for tome delicate operation*, 
we muft diffolve it in water, filtrate it, and add to it* folution of cryftaU of 
foda, or marine alkali, till no more white cloud is foimed by the addition j then 
filtrate again the liquor, and evaporate. By this method we fhall obtain a 
common fait perfectly pure, (a) 

Common, fait expofed to the a&ion of fire, crackles and decrepitates pretty 
(Irongly, when heated to a certain degree, cfpccially if it be heated ha (lily. 
Its cryftals burft into fmall pieces during this decrepitation. This cffbSt is 
produced by the water of the cryftallizatian of the fait, which being confined 
by the parts of the fait* and at the fame time reduced into vapors by the a<SHon 
of fire, burfts the parts of the fait, and is diflipated. Many chemifts confider 
this decrepitation of common fait as a property peculiar to it, arid by which it 
may be known; but vitriolatcd tartar, nitre of lead, and probably many other 
falts, are fufceptible of a fimilar decrepitation. 

If fait be expojed to a red-heat after this decrepitation, it fufes *, and when 
afterwards, cooled, ir fixes in form of a white and almoft opake mafs but 
excepting that it has loft the. water of its cryftallizatton, it is the fame as before 
this expofurc to fire. 

Several chemifts, having obferved that when common fait is heated in a 
retort* a little mafioe acid exhales from it while it contains any moifturc, and 
that by adding, more moiftune, more acid may be thus obtained, have believed 
that, by mean* of water, nil its acid, may be expelled from it. But they 
ha** been deceived * for this ftmtl quantity of acid obtained by repeated hu- 
mc<ftat'ms and <MiUations proceeded only from the common fait With earthy 
bafis, ymlh P* b«ve obferved, is yJ.Ways mixed with cotfipaon fait. From this 


ft $**»w«ter contain* *t 4 aot refiduoiu liquor edM the alqther-water. 
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earthy fait a portion of acid may actually be obtained by this method: but Mr. 
Beau me has found, that no acid can be thus expelled from common falt^per- 
fcdtly purified in the above-mentioned manner. 

This fait is abfolutely unalterable by fire, even when i has been heated 
ftrongly, together with inflammable mattferq. The unalterable property Of 
common fait by fire proceeds from the fmall difpofitidn which its acid ha8 to 
combine with phlogifton. This truth has been demonftr&ted by the experi¬ 
ments of Mr. Puhamcl and of Mr. Margraaf. 

Although this fait be fixed in the fire to a certain degree, yet when it is 
expofed to a violent fire with free accefs of air, it exhales in vapors, and 
attaches itfelf in 'white flowers to bodies which it finds lefs hot than itfelf. We 
have examples of this effett in certain fufions of ores, where common fait is 
added; and in glafs-houfe furnaces, where this fait, of which a certain quantity 
is contained in foda and potalh, and which cannot enter into vitrification, 
attaches itfelf to the fidep of the openings or holes. 

We know no other acid but vitriolic and nitrous acids, and fedative fair, 
which can decompofe common fait by difengaging its acid: for arfenic, which 
fo eafily and effectually decompofcs nitre, cannot a£k upon this fait \ a pheno- 
me non, the caufe of which deferves to be examined, and which is certainly 
lonnefled with an important theory. 

Common fak is of all falme fubflances the moft neceflary, and extenfively 
uf. ful Befides the particular ufes of its acid and alkali in many chemical 
operations and in arts j befides its great utility in the fufion of glafs, which it 
'whitens and purifies, although it does not enter, and perhaps becaufe it does 
not enter into their combination, as Mr. d’Antic has fhewn \ and from the 
} toperty it has of facilitating the fufion and precipitation of the metallic parts 
oi minerals in efTays, and of covering them perfe&ly befides thefe, I lay, its 
great ule in aliments, the tafle of which it improves by its agreeable piquancy, 
when mixed in proper quantity, is univerfally known* But this is not the only 
advantage i for it retards and prevents the putrefaflion of ahnoffc all our 
aliments, without producing any fuch change upon them# even when preferved 
a long rime by means of it, as to render them unfit for the purpofe of 
nouuihment. All ocher faline matters may indeed pfeferve fmm putrefaction, 
i s common fait does, and fame of them even more effectually; but wc do not 
know any other,*the tafte of which tenders capable of bang fobfticuted to 
to nmpn fait for this purpofe, , .. ,, ? i t> * 

A very remaikable ciroimftapce in die enrifeptic peppery of qmmoa&kt 
and of feme other felts, is, that this, property varies furiyifinghr according to 
th" proportions in which the fait is employed;.%v,r ‘ " , ‘ 1 
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putrefa&ion. If this opinion be as true as it is probable and confident with 
the principles of chemiltry, and of the animal economy, then common fait is 
nor only agreeable and uleful, but alfo falutaxy, at leall to all conftitutions in 
which the oigeftion is too remote from putrefa&ion, as in thofe which aie pro¬ 
perly palled crudities: for we cannot but agree* that different temperaments dif¬ 
fer much ip this refpeft. See the articles Acid (Mar inc), Alkali (Mi¬ 
neral), Crystallization, Water (Sea)* Water of Salt Fountains, 
Saltsj and Salts (Neutral). 

t 

CRYSTALUZABLE SALTS. 

By this name we diftinguifh all feline matters fufceptible of cryflallizatioh. 
It is contrary to that of finer falts, by which are diftinguifhed faline fubftances 
that cannot be obtained in a cry ft alii zed concrete form, fuel* as nitrous and 
marine acids, volatile alkali altered by quicklime, and fome others. We have 
nevertheiefs reafon to believe, that, rigoroufly fpcaking, every faline fubftancc 
is efientially fufceptible of cryftallization, and that in this refpeffc they only 
differ in the degree of facility with which they may be cryftallized ■, for wc arc 
certain that many very deliquefeent falts, the cryftallization of which has nor, 
that I know of, been ever obferved, fuch as common fait with calcareous bejis , 
may nevertheiefs affume folid regular forms by the cooling of their folutions 
-when very much concentrated. Mr* Beau me has obferved the cryftallization of 
this and feveral fimilar felts, See Crystallisation, Deliquescence* Salt, 
and Salts (Neutral), 


SALTS */CENTAURY,*/ WORMWOOD, */ SORREL, &c. 

The name of fait, added to the proper frame of fome fubftancc, is applied to 
very different matters* It is given, for example, to all thb fixed alkalis ob¬ 
tained from the afocs of vegetable matters, Salts of wormwood, centaury, &e. 
are faline matters obtained by lixiviating the afhes of thefe plants t but thefe 
names are improper in feveral refpefts ; for if we apply them to the fixed alkalis 
of plants, as they do hot differ from each other, it *s tifeleft to diftinguifh them 
by ebrframe of the plane from which they are obtained » and even when tluy 
are prepared or Tachenms*| method, although ihey differ a little, yet their 
, chara&yr of fixed alkali is fo predominant, that no name Ought to be given to 
them »buc what has a 'fcfetfon to that cbara&ee. Accordingly, the names, 
fitfp of fait' af fiwi ate frequently given to the alkalis of thrfe 
fubftancc*, ale fo# th* fafrUh foafon very improper. They ought to be tailed 
abkMtt'tfMia+^mikahcffi > 

1 eflfefrfcfei fete of iorrel, tarrar, &c. ate alfo 

M This U alfo faulty, bccaufe thefe names do 

not matters, and may be the occafidn of con- 

foMndingt&jm a very different mature. They ought to be 

mam*! f #emtrete kids tffirrtl, of tartar) &c. 
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The names /<?/// <?jT r«W, erf pearly of, crofts e$ts, ®rc not mow accurate 
un lei’s we add the epkhet acetous^ as acetous fah of coral, &£, ibr theft fufc 
.fiances may be combined, and may form iaks with any other acid; as wch s 

with virieg&r, -* ■ . • " ^v*> 

Let its ’ now. 'judge- if the 1 names, fait Of quinquina, of fma t 9f ^Mdos > fki 
gwen to the dry extracts of theft matters made in rite manner ofafteCoUnt d 
laGaraye, arc not entirely improper. Sec 


■ * * i - 


SALT of COLCOT HA R. 

This is a whire faline matter, obtained by lixiviating colcothar. Thir matte 
is not much dfed, and has not tfeCh- much ( Cxanlihed. ft is probacy &m 
filenitic or aluminous fubftance, wKkh is mixed with the vitriol, and which wa 
contained in the pyritfcs from Which the vitriol was e$tra<!fed. 
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It is a neutral fait. Formed; by fatUrating vitnolic acid with the alkali of mre 
.Sec Tartar (YiraiOtAfrki?). 1 ...... 


t?T; L l QV '£’£ C,£ N t SALTS/ 

Thus are named all faline matters' Which may be obtained 
or drying 1 in a concrete form, ■•lmt v wl»cb,;;wlwn:;o3^fe4'’OO^h i /:-itid^|>e'ha 
rpoiftufe, and loft thielr concretett yftalftzed form •'* 

■..means of this moifturl. See psiaoyascspca. • ' 
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essential salts. 


This name is given to all concrete feline matters which preferve the finel!, 
:afte, and all other principal qualities of bodies from which they were obtained, 
.vhich bodies are only vegetable and animal. The ufual method of preparing 
:Hem is by evaporating, to almoft the confidence of a fyrup, the liquors con- 
taming the cnemial lilt, namely, the exprefTed and depurated juices and 
ftrong tieccxftions, and by keeping them in a cold place. From many of thefe . 
liquors, feline matters Or crydals are depoficed upon the (ides of the containing 
refTeis after a confiderabte time, and after they have undergone a kind of fer¬ 
mentation. Thefe cryftals, which are always very red, may be purified by 
bftbivmg them in water, filtrating, evaporating, and cry ftalli zing. 

. Wc may obfetve, that the felts thus obtained from animal and vegetable 
matters are fomerimes nothing but vitriolated tartar, Glauber's laic, nitre, 
common fait, and ocher (lich neutral felts, which ought not to be confidered 
as the efiential felts of the fubftances from which they are extracted. 

Thefe mineral felts ar$ extraneous to the vegetables and animals from which 
they are obtained. They are not phm of tnoie fubftances, nor are combined 
with them i and when they are purified from the extractive matter with which 
they are at firft only mixed and covered over, they have then* nothing vege¬ 
table or animal- X hefe felts are introduced into vegetables and animals along 
with aliments, are mixed in their liquors and circulate in their vefTels, but 
receive no alteration* nor contract any true union with the proximate prin¬ 
ciples of animals and vegetables, became they are naturally incapable of foch 


union. 


* 1 he proof of this truth is, char they are always obtained from ve* 
geublesami animals ill the feme fUte in which they were introduced, and 

ti-cAxPi atidsia MisanreSew in fitfaXVjiieti'dia li « IW ikl^s 


but 011 more the tortina faUs t have the property of imbibing fo much nitre, 
that* when they g*»w in nitrous (bite, they ere alqidft filled with this fait. I 
have feCn the,dried pith of corona folis fo full of cry ft a lb zed* nitre, that when 
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than the fait above-mentioned. Befides, Mr. Beauna$, who hat made tome 
inq ahKi into this matter, affnms, that a talc* fait of for tv l could not be procured 
.if the pticc of the fait which is commonly told under that name* the quantity 
Of fait obtainable from forrel being very fmall. I he fait above-mentioned is 
brought from Germany, is much more acid and more tollable hf'Ufhtfcr than 
cieaqi of tartar 4 it aits upon all i'ubftances ldluble by acids I'but*^ itoutrai 
''lalts thence formed have not been examined. J < f 45 

Fidx en of benjamin^ volatile fait cl amber ^ and other faline matters 6 f dhfe 
fame kind, feem to belong to this clafs of elfential falts 5 bUt they ftr^ little 
Known. Edhnrial fairs way be confidered as a new fubjedt of inquiry. 


FIXED SALTS. 


M n y chemiftjr give this name to the falts obtained from the afhes of .plants, 
whuh not having been difii paced fiy See* Ought toe be confidered as fixed, in 
compaufon of the other faline matters of cbefe plants, which evaporate during 
their deflagration, > „ , » 

As the faline fubftanecs remaining in the aflies of vegetable* are entirely 
or chiefly alkaline, the namf, of fixed, fait has become fyaommous with that 
of fixed alkali. But other faline fubftances, as moft neutral falts, which have 
not bafps of volatile alkali, are nearly as fixed ys. fixed alkali, > > 

7 he fixity 6f any faline matter is not perie# j fince any of them by a* long*- 
continued violent fire may be altogether evaporated. A proof of this 
we find in glafs-houfes. A part of the fixed alkali, of the Common fait, of 
Glauber’s fait, of vitriola^ed tartaf, and other equally fixed falts, contained 
in the alhes ufed in the compofition of glafs, *are perpetually exhaling, during 

<1 (*** »4 mvi rtvr tia faan USrtiWe aiMmI* .hid 


or the furnace. Accordingly* the quantity,or. talt -otmais wiucheovcFs cue 
furface of the melted glafc is contmpaUy duuwilhiug,< *1 *have had oedfcfion m 
take from a vitrifying furnace, at different,pn^s* eighty crucibles, containing 
all the fame compaction far cryftaJ-gla&» of* which,ibda and PoMb made pacts; 
The crucibles firft tafceft Out were covered with a cruft of fait of glafs more 
than two fines thick 4 tbofe taken opt 18 pa M hpurejrftenuafffy bad mtkty 
thin ftr*fcom of gl*fs-gall j ad& laftlv, Ap eratbfra * b«*» 

in the fire, had no fidq.or only kyqKr JmaU qpigit^ opofc 4#* 8 *r- 
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FLUOR SALTS, 

<■ if 'l * ' ' ' ' 1 ^ •, t 

This name is given to all faline fubftances which cannot by any method 
be rendered folid * fuch are nitrous and marine adds, volatile alkali altered 
by quicklime, and fome others* This quality depend# on their volatility, and 
on the affinity which they have with water fuperabundant to their faline eflence. 
In this latter point they refemble deliquescent felts, and they may even be con¬ 
sidered as faltsperpetually, pd unfurmountably deliquefcent. But they differ 
from fairs that are only deliquefcent, in this circumftancr, that thefe latter are 
much left volatile thanthe fluor fairs, and can fjpport a heat fufficient to deprive 
them of all their fuperabundant water, and to reduce them to a concrete form. See* 
Deliquescence and Saj.t. 


F U $1BL£ S A I- T of URINE, 

This fait, called alio native or ejfential fait ef urine, pbofpberic fait, microcefmic 
fait, is a neutral fidt compofed of an acid named pkajpkmic, faturated with an 
alkali fixed or volatile * tor both thefe kind of aucifis feera to be contained in 
urine.. 

To obtain this fait; urine frefh or putrid is to be evaporated to the con¬ 
fidence of a fyrup, (lowly or quickly. This urine, .which is then very red, or 
brown, is to be pot in a cold place. The fufible fait cryftallizcs on the fides 
of the veffel. when die lalt ceafes to form itfelf on the vcffel, the liquor is 
ter be decanted; and again evaporated, that frill more cryftals may be obtained 
by th* fame method* Thefe cryftals are to be colle&ed, which are very dirty 
add brown.. They may be purified by diffolving in pure water, filtrating. 


atpaa wiv^ uixvu^vu iiv* yiujr iiviw «,ws part or tnc 

urine which difeotort them, but alfo from a portion of common felt which 
may be mixed with them, particularly when the urine has been much evapo¬ 
rated* '' ■&' * “ U V ■' ' ;■>' V. > , 

Thi* fek is verffiifceptibfe of cryfbOliaadon, and is one of thofc which are 
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cold, thah by evaporation, • /. 
to the aAibn of fire in cfofe veflels, a very .pungent 
Imjm'fei which Mr. Schloflcr has obfervea to be 
altered by quicklime. TMs chemift 
combined with the iufible felt 
n, itwilibe in afiuor ftate. 
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If this fufible fait be mixed with the other fufible fait with bafis of fixed 
alkali, as this latter fait cannot be decompofed merely by diftillation, nor even 
by means of phlogifton, phofphorus is therefore chiefly produced from the 
former, or the ammoniacai fufible fait. See IJhgsphorus and Urine. 

FOSSIL SALTS. 

Thus are called all the falts obtained ready formed within die earfSh ; but 
more particularly common fait, which is coagulated in large mafles within 
the earth, more frequently called fal gem* 


SAL GEM. 

Sal gem is foflil common fait, nt which is found within the earth in large 
mafle>: It has fome tranfparency, by which it refembles cryftal a little j and 
hence it has been called fal gem. The moil confiderablc mines of this fait 
are in Poland. Very curious and interefting particulars concerning thele 
mines may be fecn in a Memoir of Mr. Guettard, in the Memoirs of the Aca¬ 
demy of Sciences. 


SALT of GLASS. 


This matter, called alfo ghfs-gall, is a kind of faline feum or mafs, found in 
glafs- houfe pots upon the furface of the melted glafs. It confiftp of neutral fairs, 
as common fait, vitrioiated tartar, and others which are contained in the loda 
ami potafh employed in the compofitisa of glafs, and which not being them- 
Jtlvcs iufceptible of vitrification, are feparaced from the glafs fusing the 
fulioft, and arc collected together upon its furface, becaufe they aqe lpeci- 
ikajly lighter. Hence we fee, that as all the feda and potaih employed for the 
compaction of glafs contain^piiore or lefs of thefe extraneous neutral fclts, the 
Jhlt of glafs mult vary according to the faline fubftances employed. For the 
lame realon no fait of glals is found where only pure and yritrifia^e iah*> as. 
purified alkalis, nitre, borax, &c. arc employed. See V|T*i£i$AW9it» 
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The fait thus named, from the chemift: i 

pofed of vitriolic acid feturated with I^S^e’ajtcili. •* M rt< 1 
Glauber difeo this ^ 

of vitriolic add, "to pttain 
fiduum of tlfis diftitta$on*he fount! w*pk 0 
be diflblved in wateV, and obtained/by evaporation aeii cblti, 

Glauber, furprifcd with the appearanc^ j^nd properties of thefe cr^fthls, j^avd' 
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tb«m the name of fal mjraiilt, by which they are (till known, but more gene¬ 
rally by that of Glauier*s fait. . , 

This felt, although corop^edtjf vttriolltractd and a fixed alkali, as vimolated 
tartar' is, yet it diffirs from this latter felt in many refpefts, which differences 
are to be attributed to the difference of the alkaline bafes, one being the vegetable 
fixed alkali, and the other the marine fixed alkali. The tafte of Glauber s falc 
is faltHh but difagreable and bitter. It is one of the faks which form the 
fineft cryftals. When large quantities of this fait are cryftallized, and with 
due attention, large, oblongs columnar cryftals are formed, the 111 rfaces or which 
ftrtated longitudinally, like thofe of nitre. , , _ , , 

a .1“ it .t * aw. .j. -_r.._. .. lew -W.it- othnn i»»nnf(*n fo SI CITV 
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f he cryftaliof this fait are as tranfparent as ice, but when expofed to a dry 
air they lofe their tranfparency by the .evaporation of the water of thetr cryttal- 
lization. Their furface, and afterwards the whole erf* the falme mats, is reduced 
by the diffipation of this water to a white faline powder. This change alio 
happens to the cryftals of marine alkali, to which probably this property or 

Glauber’s fait muft be attributed. . ^ . , 

The quantity of Water* which enters into the cryftalhzatiqn or Glauber s 
fait is very conliderable, and amounts to nearly one half of its weight, lo 
this large quantity of water is probably Owing the fize and tranfparency or 
the cryftals : For it feems to be a general rule, that the more water is con¬ 
tained in any fait, the more, large and tranfparent its cryftals are. From this 
fame abundance of water, Glauber’s lalt liquefies with a heat quickly applied, 
till all the water be evaporated; and then it becomes dry and folid, and re¬ 
quires greater degree of heat tofule it. 

This fait, although very foluple, even in cold water, is one of thofe winch 
mav be difiblved in a kfs quantity of boiling than of cold water. Hot water 
diflolves nearly an equal weight of it, From this property we may know, that 
the cryJbdlization of Glauber’s ftlt is beft procured by the.cooling of a fufhciently 
evaporated folurion. Accordingly,a fure method of obtaining tljefineft cry ftals of 
fait of Glauber is, t*o evaporate tins water,, in which it is diflolved, till we find by 
takingoutand tryingafmallquantity oi.the iplurionwhileevaporaciiig, that cryftals 
are;pite^ : ^^ cooling.' It Is then tp be poured into flat and 

lhallow veflelf,. iand .cooled ftowly. The larger the quantity of liquor is 
operated upoflvat aIttme, the larger will thecryftaB bet lb that they may be 
obtained WtM feet long, and proportion ably thick. , Thefe crystals are 
plaeed %srizontal^ upoh each other, and the cryftalltzauon ought therefore 
to be peiformedki’wide veflels. ^tfe CaYaTALi.izATiON. ■ 

fidt esmnot beidiready^dteompofed but by means of phlogifton 
-urt. m^de^of it by metallic folutiona are by means of 

which may te effected by the nitrous 
fn|a vihriplated tartar,.srfi Mr. Beaume difoovered. 






lidtrioWf : jdanaryMievetj for Mr. Mar|raaf affirms, 
"^BtftralTftiif,' arid alio dw nitre, 
■'' ’’ diewf^feidn a fun-ilar^anner by 
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Glaubers fait is ufed only in Medicine. In finalldofcs, as from one to two* 

■ . /- . . 4 •... _ _ i > i • ji.j :_f_ 


potions j and it is itftlf a good and mild purgative, as all the neutral 

the balls of which are fixed alkali? The dofe of *tlns 6 k as a^pur^a^e^ttvirbta. 

an ounce to an ounceand a half. 

To prepare Glauber's fait, we need not combine the pure difengaged vitfioiic 
acid with the alkali of foda, nor decompofe common fait by vitriolic acid, at 
Glauber did, unlefs we defire to obtain at the feme time thf marine acid. 
Nature furniihes a large quantity of this fait ready formed. A confide rable quan¬ 
tity of it is contained in, mineral .waters, and perhaps. all waters whick^pnt^,com.- 
mon fait contain alio (pme Gl?wber*s|fata/;,} w } ei|^ o{ ? J^Wtpc, r of 

Franche-comptd, of Epfom, contain much trf It*,,..°W' yf. 
eafiljr obtained by cryfi^julization. Further, from alt ; ^ipwfic^fiAf 3 ^ifh 
or metallic bafes, as fclenites, alums, vitriols, Glaubers lalt may be .obtained 
by decompofing them with ioda. JLaftly,. by burning fulphur withcommon 
fait or foda, this fait may be formed^ •, If it, were much wanted,, it might be 
eafify and cheaply made by thdeproqetfes^ See ike arfeles Acid (Vitriolic),. 
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utilized by tabling, and" mafft* ItttIBr nfWajeciIlte cr^at^; wifi oe xorniewiii r* 
which aiep> bt? «r<8l dtalfcflfc ! ' s "r ' •*•.' f " '-.t'; ^ 

■ This falt is hot much '$ed'Hi medidneV Itisufifdbniy externally; becadft 
- u*^i ta ™-rn ,v;o>! i -* • If Is **mO!rtv*d fh fofne J arts/add Wfadb # ■afd&bp' 1 tO? 
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"general n#roe g|v«o^o all fating lances obtained'by lixmation 
is particularly applied to fixed alkalis, Ikcaufe the fairs thus ob* 
tained frotn alhes are altogether or moftly alkaline, See Alkali (Fixed). 


K E 0 T E A L SAL T S. 
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XT this napte be taken in its inoft extenfive fenfe, it ought to be given to 
all theebmbinations pf any ateids with any alkaline, earthy, or metallic fub- 
ftances. Theft are faits formed with balls of fixed alkali, vegetable or marine •, 
with bafis of volatile alkali, calked ammoniacal faits; or with bafesof calcareous 
and argillaceous earths v and, laftly, tftofe with bafes cfmetaliic fubtlances. See 
the above enumeration of felts. 

The tiatoe neutral* given to thefe faits, relates to the reciprocal faturation of 
their acids and their bafes. This faruration ought to be fuch, that the pro¬ 
perties ofthe two principles of the neutral felt Jfhould be neither thofc of a pure 
acid, nor of its pure balls, but mixed or intermediate; said from hence thefe 
fairs have alfo been called intermediate faits , or: fates medii*. 

The mod important confiderationyoncerning thefe felts, is the juft feturarion 
of their two component principles- A. neutral felt ought to beconfidered 
as perfeft in its kind,, when itsacid and bffis are each of them in the moft 
perfedfrelative facurauon;. tlvatis,,when the #cid *i»d b#f|s are potted to* 
gether in as large quantity and as intimately as they can be, each according 
to it# nature. But*wem»ft remark upon this fubjefl, .that a neutral felt may 
be; perfqft in its kind, anijcxa&ly iaturared- if*;, the, feqjje we have mentioned,, 
alt^'fe.J^cipfes^e.^ery. far from," being^f^npletely^br acutely, faired ; 

thdjr bavenat exhauft^d hach other #11-their tendency 
to combine. In this r£fpe& the neutralfaits differ much ; and on this chiefly 
defhmi- tt^; «j%ntiai .defence# evidently pbfcrvabfe. in the tafte, foliibillty,, 
cryftallization, ,^p#sl|j^g.-pCand a&ion upon other 

fi^ftances^^m^'nemr^fa^. ^ : 

^From a circumftaruial examiahtion bnly of the propertics of neutral faits, we 
pan acquire any knowledge concerning them t but we are far from having fuf- 

^fi#*it^':iiiany:-felme'-€ombimM:ions,,are .quite 

«re-':fet-»iwiesermuicdJ 
btft knownl } We need not therefore • 
A*general theory\ming * 


principles ifchicb feem j 
' W; of- feading^ u#. 
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fixed alkali, we find moft of the fairs which have the leaft tafte, folubility, de- 
liquefcrnce, ad ion upon other bodies, or facility of decompofition, and the 
gi eateft tendency to cryftalhzation. On the contrary, in the laft clafs, namely, 
the falts with metallic bale*, we find moft of thole that are corrofive, moft 
foluble, deliquefeent, leaft cryftalhzable, nloft adive upon other fdbftances, 
and moft eafily to be detoir.pofed. The two intermediate clafies with bales of 
volatile alkali, and of earth, arc alfo in ter mediate with regard to thefe pro¬ 
perties. 

Secondly, as the ftveral acids are more or lefs fimple and powerful, they 
form with the fabftances to which they are Capable of uniting, neutral falts, 
the ablolute fatuiation of which is more or lefs perfeft, according to the nature 
of the add. Neutral vitriolic lalts are the firft in this refpeSft, then nitrous and 
marine falts, or marine and nitrous fairs j for thefe acids do not differ much $ 
and, laftlv acetous and tartateous falts. 

We ought to obfefve upon this iubje&of general confederations upon neutral 
falts, that we muft not judge, from one or a few of tBeir properties, concerning 
the degree of cohefion and of abfolute faturation of their principles, but from 
all their properties’taken and compared together *, becaufe poffibly one of the 
principles or a fait may be abfclbtely, or almoft abfolutely, faturated, while the 
other i nnciple may be far from this degree of figuration \ and according as the 
acid or the bafe is moft faturated, the properties of the neutral fait muft vary 
confiderably. For example *, we fhould be much miftaken, if, upon confidering. 
that corrofive fublimate is lefs foluble in wa^er than common fait, and not at 


all deliquefeent, as the latter fait is a little, we fhould conclude, that the 
tohefion of the principles of corrofive fublimate and their abfolute fatufation are 
much ftronger than‘In common fait, 'The corrofive quality of this fait, and 


common fait, 'The corrofive quality of this Fait, and 


its powerful a&ion upon many bodies, Whlfch properties do not, or fiercely, exift 
in common fait, evidently prove the cdntraiy. She Suboiwate (CoRfcoWvE). 

Wc muft alfo obferve, that in many combinations of neutral falts, and par¬ 
ticularly of thofe with metallic bales, fome metslsr and the acids themfelves 

*• tl* . 1 __* _X* —tj. _1J, __ 


all, deiiquefcentjfwhile the nitres Wfchfoafrs of copper and of iron are very much 
fo, v'c muft not thence conclude, that iron and topper fat urate the hitious acid 
lef than filver and mercuiy do * becaufe we*are certain ‘ that thhr difference 
does only proceed from this circ»mftahee, that while die midWuf acid cfilTblvCs 
copp-r and iron, it decompofes thfent, htfShdfprives them ofttifet&Nsf rifeir in- 
hammable principle which li necefftrv fcfi^he WnriexiOH of-mefete withls&Ms, 
while it does not produce the'fame draft 1b Evidently 'Ufftfr fitvei* 

Accordingly, the fajts, which refulc fotetitp edkcop&tt 1 MPW Iron 

by nitrous acid, ought not to be tigbroufty conffdehed as tomWrwft&pS of Hwfc 
metals, bat-rather as combihatiunfr.oiNhetr ffcrtlt with fhfe-beWPf ‘rfitfOOs 
aci 1 quits filver and mercury to diffolve copper andiron, 

Solution Could life made 

Would more coihpleatiyffatu&Te this laid? *nd rtufrt fbmf 4/SSHWifiUw 
fotincr.metak * <* , ' •* ,r * ,r ‘ **'’ w <tf " ' 

r a ’ if * f i * / * *1 f * Mf^fV 
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. Many other confuierations of this kind may 'be made concerning the different 
kindsof neutral fairs y. but ''tltt. detail'of? mem would. engage , us too. long, 
befides that they will eafily occur *0 thofe who^wbuld attentively rcfledt on this 
fubjciSfc. ';W« will however mention%iiethb%?ctoceriung a diieuflion that has 
adrolaflety ’betwixt "«.■ • ?'■ - uc.’ 

Mr. Rotielle had advanced, in a Memoir: of :*he iUademv in 1754. .'that 
ftvmf of sheft {kiik ms$ beiihv two. different ibices fhthar jitney may be iri a 
ftate of a perfeft ratutadoni or, they may have an exccfs of acid. He cites, 
for exa’mptes feveralcombinsaftnsbf metallic matters with adds, fuch as thoie 
of mercury with marine acid aitd'yrich vitriolic acid, and that bf hifmuth w.tb 
nitrous acid. JEach bf tfeefe smetak may, according fo him, form with the 
fame acid two very diffeieht^eiitral 1one of l which' has ; an excels of acid,: 
irtd’iSOnmins . the 4arge& polfble quantity bf • acidvrand the other is preciftly 
fttotated, arid contains; the/imaUeft l »quahidty<'pOffitd^ihf^^d. This chemift 
cities alfo, as another in&a&ce of the lame doctrine, the combination of a fixed 
alkali with an acid. “It is that of the vegetafcdefoced alkali with vitriolic acid, 1 
forming consequently the Beutral fait cailed vitrkiated tartar. Mr. Beaume has 
oppofed this opinion Urn many Meiiibits read atuhe;Academy. and allb in the 
Journal and Gazette; of Medicine.* .1 He diljputtia- ihe-ifadH ' Upon which Mr. 
Roulle eftablifhes his theory*; He maintains,- that many.df the. faline metallic 
combinations> cited; by Mr.- Rouelle as examples* rand confidered by him as 



dally to the precipitated metal is Tufticieiitly washed from it •, and he thinks 
that Mj^lfconbile ibasel^p^miiMftn,4fioi^tid>tifeaidpgi-foffisfttitly.-wa(hed theft 
metallic precipitates* which he foofidderfs >h$ Jalts. .Me. Beaurrft proves his 
opmiofiy.uy^wsifhing wish^a ^.very, Jar-gfe* quantity/ofdiftilied and boiling water 
turbith Ujdaeral>and uftfifcririus vitae:§; w®idu^precipitates he^ by this method, 

deprived ofevety particle of add* . ■ *-y. .* . 

With'<'f , d‘peft to the vifcrftlated tartar* the. procefs by which Mr. Rouelle 
give*%«n excefs of a^:ia,i^^di{blUng>^*'t’efort-'two ounces of pure vitriolic 
add- 1 hfidh* v this falt^tillthe fah ft diy^ ja*td . Oven .till the .retort has been kept 
nedvhpf 'doving •aa’xhodftr RoucHe,nbfcryes, that when vitriolic acid js 
Y^ta$>jUfWh. d&* 'fflttffo t^xdted,.• even when the lalt has. 

bfeen bf iwatea of? hi^c rylk ^ U^i QnhyAryingi and thence,con- 

.4Bio^y&iMcs9’«cni.^be^Jalc..! The inline mats 

: yitrioktedi;tartac with 

tyB&ji&'qtflilfy ■ hfcifcms falti as m all thoft which are 

-a ; s4^h l bf;^tbfationfof ;this' ex-' 

&**:;/ ' 




^oci&Ibed'acid. Her, 


'the moiftureof the ate, refolves 
%yftlebtand of 

_ /nfo ■ u-fHVb'•'<■• 

^t,«hhbft• :aS|ii|mft^fafts ? £&*'*&* dirtiesf'that we 
’**&' vittiolated tartar* really contains an lexceis of 
’ hi$ opinion upon thye following fads and reaions: 

Vitriolic 
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Vitriolic acid diftilled from pure fend, in tbs lame manner asMr. Rouelle 
diftilled that acid from vitriolaced tartar, adheres to it in the feme manner, 
although we are certain that it does not aft upon fend. In this therefore, and 
in manycafes, it is only an adhefion of juxta-pofition, which vitriolic add is 
capable of contracting with any body from die. degree of fixity which it has, 
efpecially when perfectly concentrated. 

In the fecond place, the vitriolic acid, with which Mr. Beaume affirms the 
vitriolated tartar is only fuperfidally coveted, by Mr. Rouelle’s procefs, is fa 
fax from being truly combined, that it may be entirely feparated withodt fire, 
or any intermediate fubftances, by means purely mechanical: for by draining 
this felt very carefully upon brown paper, or even upon clean fend, 4 vitriaktea 
tartar perfectly neutral may be obtained, which preferves the water of its crys¬ 
tallization, and consequently the form land fblidity of its cryftals, and which no 
longer .contains any veftigc of an acid. From thefe experiments Mr. Beaume 
concludes, that this excefs of acid in vitriolated tartar is not real, and is, like 
the unwafhed metallic precipitates, miftaken for Salts with the leaft pomble 
quantity of acid, one of thole deceitful appearances againft which we cannot 
too much guard. Mr. Beaume generalises his propoficion concerning the 
excefs of acid of vitriolated tartar, and affirms, that no neutral fe$c with bafis 
of fixed alkali either has an excefs of combined acid, or of combined alkali, 
although it be cryftallizcd in an acid or an alkaline liquor* and that the acid or 
alkali, with which thefe felts are mixed, when cryftallizcd in Such liquors, is 
only interpofed betwixt their parts, and ir.ay always be carefully feparated from 
them folely by the mechanical method of imbibition. 

We (hall not enter more particularly into thefe fubjeffcl, which perhaps will 
hereafter be further illufirated. We (hall only obferve, that if wewere to 
examine thefe matters as well as they defetue, it Seems eflential to diftinguifti 
firft metallic Salts from all others jibr. the greater or Ids degreeofeoncehtration 
of acids feems indifferent, with regard to the feline: combinations which refuk 
from the union of thefe adds with earths and alkalis both fixed and** volatile \ 
that is to Say, the Same quantity of acid mmauis united with the earths or 
alkalis, whether the add employed be concentrated ©r diluted with w#feah;, but 
npctals, especially iome certain metals, cannot be Combined, or remain Com* 
bined with acids, in the greateft poffible quantity, unleftthe add employed be 
in a proper degree of concentration* fo that the Same quantity of the feme add, 
which, when Sufficiently concentrated, is capable of rei • ^ ^ ♦ 
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Sedative salt. 


Tfast'ftfc is a fallne, concrete, and cryftalliaed ftibftance, obtained from borax 
by means of acids. This matter, although it a&s as an acid in borax, and per¬ 
fectly faturates its alkali* has nor an acid tafte, nor the property of reddening 
the tm<$ures of violets and turnfol, as the ackis properly fo called do. Seda¬ 
tive fait has little tafte and folubllity in water. It is, a kind of neutial fait* 
which has only feme properties common to it with acids, as we foall after¬ 
wards fee# 

Sedative fait may he obtained from borax by fobli&ation, or by cryftalli- 
zatiOn. The moil common proeda for obtaining this fait by fublimation & 
that of Bomberg, the difeoverer of iedative fait This procefs confifts in 
mixing martial vitriol with borax, in diffoiviog them in water, in filtrating and 
evaporating the liquor till a pellicle appears * the liquor is then to be put in a 
fmall glafs alembic, and the fublimation is to be promoted till only a dry mat¬ 
ter remains in the cucurbit. 

During this operation, the fiquor paffes into the receiver * but the internal 
furface or the capital is covered with a faline matter forming very fmall, thin, 
laminated cryfods, Very fluitiftg tod very light This is the iedative fair. The 
capital la then to be ualuteti, and the adhering fait fwepe off with a feather: 
the part of the liquor whichpaM laft into the receiver is to be poured on the 
dry refiduuns of the cueOrbn; and a new fublimation is to be promoted as 
before, by dt&Uing rill the matter in the cucurbit be dry? thefe operations are 
to be frequently repeated in the lame manner, till no more fedative fait can 
be fublimed. 


Sedative (hit tjtty be obtafoed by cryftalliaafion. For this purpofe, let borax 
be diflblved in hotter* and to this folution, when filtrated, add any one of the 
three mineral adds, a little at a time, till the liquor be faturated, and even have 
an cw»*£ uf’acid, accqyding to Mr. Benumbs procefs« the liquor is then to be 
left ip a odd place, did a/gjjfeat numben of fmall, ihimng* laminated cryftals 
will be formed: Thefe waflud.wfch a lil$& very cold water, and 

drib 
It is 

by#,,. 

the arid*,* efchow the marturi ^triel, or the dlfepmtgefoadd* in the latter 
gagejhU faht^om the marinqnlkwi with which it formed 

■ has ' A w^ngly, this fdt, when well pre- 

kejft'aq^wanncr of the riawm of the acid by means of 
ifogriMT Sedative fait obtained by cryftalliaatlon does 

is fublimed, only that the cryftals or 
jp&iWaned^nd detached than thofe of the former, 
dii % m pus foblimcd, is not however volatile $ for, as 
jklfcjMf f rift* % Mttfyf Che water of its cryftaUization. 
Mf;#I*W fott its* wm&K by drying u cannot be raifi <1 
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into vapors by the moft violent fire, in which it remains fixed, #nd melts info 
a vtrreous matter, as borax does. 

Tins vitrified fedative l<ilt preferves its faline character •, and, although it has 
a beautiful cryftalline appearance, it is only fedative bit deprived of all moifture 
and melted. It is entirely foluble in water, and may then be cryftallized of 
lubhmed, as at firft, into its proper form. 

A great quantity of water is required to diflblve fedative fait, ami much more 
cf cold than of boiling wafer. It may therefore be cry ft alii zed by cold, and is 
alio cryftallizable by evaporation alone. 

Mr. Beaume has made an mcerefting obfervation upon this method of’difen- 
gaging and ciyllallizing fedative fair, which is, that we muft add a little more 
acid to the folution than is fufficient for the feturation. He remarks, that 
when only the precife quantity of acid is added to decompofe all the borax, the 
fedative lalt remains confounded with the other faline matters contained in the 
liquor and the cryftallization is confequently difturbecl. This inconvenience 
is avoided by the addition of a little more acid than is fufficient for the fatu¬ 
ration of the alkaline bafis of tit borax. 1 he fedative fait, although formed 
in a liquor thus acidulated, may be entirely deprived of any excels of acid, 
which is not combined with it, by means of draining Upon paper, according to 
the principles of Mr. Beaume. 

The acid that is mixed in the hot folution of borax decomposes this fait, 
becomes faturated with its alkaline bafis, and inftantly difengages the fedative 
(alt; all which is effected without any effervefcence. The fedative fait does not 
cryftallize as foon as it is difengaged, although the liquor be at the point of 
cryftallization, when only the precife quantity of water is added which is rtecef* 
fary for the folution of the borax. The heat is the caufe of thiss for as foon 
as the liquor cools, a confiderablc quantity of cryftals is perceived. 

From the above-mentioned properties of the fedative fait, by which it refills 
fire, (o as to be capable of vitrification, without being otjierwife altered, we 
may perceive that it is a faline compound, the principles of which are ftri&ly 
united, and very difficultly feparabte. This truth has been illuftrated by 
numerous and accurate experiments on this fubjedt by Mf, Bourdelin, related 
in the Memoits of the Academy for the years 1753 and 1755. 

From thefe experiments we find, that fedative felt refills the moft powerful 
agents for the decompofition of faline fubftances. It was Unaltered by treat¬ 
ment with inflammable matters, with fulpiiur, with mineral acids difengaged, 
or united with metallic (ubftances, and with ipirit of wine* Mr* Bourdefin could 
fily perceive feme marks of an inflammable matter* and a lifcde rtianne add, 
m this felt. The former he difeovered by a fmell of fulpbumms anid commu¬ 
nicated by it to vitriolic acid; and the latter by a white precipitate forroedin a 
folution of mercury, Jyy the liquor obtained from the diftffiatgmr df % mixture 
of this felt with powder of charcoal, Mr* Bowdelio' does net ( pofitftely 
affirm the laft propofitiop 5 but acknowledges, with att&mtim* Ve do 
not know the nature of fedative felt, from not having oefh aide to docona- 
pofe it. t , \ < - v 

As this felt has the property of difengaghg the adds of nUfa and of com¬ 
mon felt by uniting with their bafts, ana alfo as It is jfery vitrifiable, and pno- 
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motes the vitrification of other fubftances, moft chemifh believe that it is com- 
pofcd of vitriolic acid intimately combined with a fufiblc and vitrefcible earth. 

This is one of the falts which are foluble in fpirit of wine, to the flame of 
which it communicates a green color. As only the falinc combinations of 
copper are known to be capable of giving this color to the flame of fpirit of 
wine, fome chemifls have been induced to believe, that fedative fait might con¬ 
tain copper, or the calx of copper. 

Laftly, we may fufped; fome analogy betwixt the fedative fait, on one fide, 
and arfenic and phofphoric acid on the other,, from fome properties which each 
of thefe fubllances have, and particularly from their a&ion upon certain falts, 
and from their vitrefcible quality. But thefe latter fubftances are not better 
known than fedative fait ; therefore all that we can fay upon this fubjedt is, 
that much yet remains to be difeovered concerning all thefe matters. 

Excepting the ufes of borax in vitriffcations, and in fufions and fcldcring c f 
metals, fedative fait, is only employed in medicine. Horn berg, its inventor, 
believed that he difeovered in it a fedative, antifpafmodic, and even narcotic 
quality, and thence called it the narcotirfolt of vitriol. 

It was generally employed in convulfive difeafes after the praifes Homberg 
had bellowed upon it; but its fedative powers have not been well afeertained. 
The heft pra&itioners even affirm, that, to produce any effect, it mull be giwa 
from half a gros to a gros, infiread of doles of a few grains, which were given at 
firft. See Borax, (t) 


SALT of SODA. 

This is one of the names^'given to marine or mineral alkali obtained from 
the aihes of foda and of other maritime plants. See Alkali (Mineral). 


SULPHUREOUS SALT of STAHL. 

This name is given to a neutral felt, compoTed of volatile lulphureous acid, 
combined to the point of faturation with fixed vegetable alkali. 


(f) Sedative Salt. Mr. Cadet has 
publUhed, in the Memoirs of the Royal 
Academy of Sciences ft» the year 1766, an 
account of feme experiments made by him 
upon borax*and the .fedative faJty From 
thefe ho infers, 1. that the acid contained 
jn ( borax. k the maripe, he having made a 
corrofive fublimate with this acid and the 
mercuridi ? reciplfetiis per fe, 9* That the 
fedative fell fefea not exift in borax, but is 
produced during the procefs, 3. That this 
Isilativo.fefeiia pompofed Of the marine acid 
original}?! exiting in. the borax;, of the vi¬ 


triolic aCid employed in the operation, and 
of a vitrefcible earth. 4. That th.s vitrei- 
cthle earth is the fame as that which is gene¬ 
rally feparated from borax during its folutton 
in- water, and which abounds more in the 
unrefined than in the refined borax. 5, That 
this earth con lifts of a calx of copper, ftom 
which by reduction he obtained a regulus of 
copper. 0. That borax therefore i<> tem¬ 
pered of a calx of copper united with ma¬ 
rine acid, and with mineral alkali. The fame 
Cberoift purpofes to make farther experiments 
on this lingular fait, 
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This fait may be made either by fatu rating fijted .alkali with volatile fifty 
phureous acid made in a cracked retort, in Stahl’s manner, or by expofing 
linen foaked in liquid fixed alkali to the vapors of ftftphur /(lowly. burning, 
When this latter method is employed, the linen dries, becomes ftiff, and ffuncs 
with many fmall, needle-like cryftals, which ap the fulphureous lalt. 

Volatile fulphureous acid does, not differ from pure vitriolic acid but by s 
portion of phlogifton, which is only weakly united with it, but is however 
Jufficient to difguife confiderably the effential properties of this acid. Sul¬ 
phureous vitriolic acid has not only a pungent fmeli and volatility which the 
pure vitriolic has not, but it alio forms with different fubftances; particularly 
with fixed alkali, neutral falts very different from thofe formed by thei uhion 
of thefe fubftances with pure vitriolic acid. Stahl firft obferved this fait, which 
is the only one known fef all the combinations of the fulphureous acid. ' ? 

This fulphureous fait has a more pungent taffe than vitriolaced tartar, is 
more loluble in water, and is eryftaUizable by cold. Its cryftals are like needles 
attached to each other by their ends, forming tufted duffers of cryftals; in 
which refpedt alfo it differs from variolated tartar, and is fomewhat analogous 
to nitre. ' ... 

This fait may be decompoled by any acid, and its fulphureous acid expelled 
Jrom it. Thus vitriolic acid, from being naturally the ffrdngeft of any* ii 
rendered the weakeft of all, merely by union with the inflammable principle, 
which is only weakly combined with it. 

The natural volatility of the phlogiftic principle, and its weak adhefion to 
the volatile fulphureous acid, occafion a gradual change of the nature of the 
fulphureoas fait. This fait is perpetually changing, from fhe con ft ant diflipation 
of its phlogiftOn. It gradually Idles its peculiar properties fey Which it differs 
from virriolated- tartar, becomes more and iftpr^vflmUar tothis fait,$hdat 
laft, when it Has loff' all its phlOgifton, dues’ not ; in ahy differ frdm it, 

Probably we might Obffjhre the fame changes'in ‘the 

reous acid with other 5 fubftahCes; nevcrthelefsthdfeJmtrtals, na,ve! 
a ftronger affinity' with phlogifton th^n alkali ! hasV # rnay '^raa^ : ptudbdbk^f6t| 
very different. "■ • v “’' vty.p. 

All the phenomena of the fulphureous fait; of the volatile fulphureous acid, 
and of folphuty with regard tb; : dei 

ducibie from this ^general principfe, that ' ‘fef * ftfo 1 

bodies are ‘always" weaker than; tfeble <$f ’the mUff'ftttiphs 1 ' 

: tfaii• iSto«i»fitrk boos Acru, 4 «dMtci&• 
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contribute to the cure of feme fevers, which qualities are common to it with 
ether neutral falls. It is not now employed. See Ac 10 (Mar ine), Alkali 
(Fixed), and Nsutxal Salts. 


SALTS of TAKENIUS. 


The' falts prepared in Takenius’s manner are impure fixed alkalis, obtained 
from the allies of vegetables burnt for that purpofe in a peculiar manner, namely, 
by fufFocating their dame, and leaving no more communication with the air than 
is fufficient for the burning of their moil: difengaged inflammable par ». 

When therefore we would prepare the fixed tales of a plant according to this 
method, the dried plant is put in an iron pot, which is to be heated i'o that 
its bottom (hall be red. ’ The plant mutt be continually ftirred ; a thick fume 
will exhale from it, and at length a flame rifes. The pot is then to be covered 
with a lid, which niuft be (b loofe that the flame only will be extinguished, 
and the fmoke will pals out. The lid mud be taken off fometimes, that 
the plant may be ftirred. When the plant is by this method reduced to a kind 
of alhes, thefe afhes mutt be lixiviated with boiling water •, and when the lixi¬ 
vium has been evaporated to drynefs, a faline matter more or lefs reddilh will 
remain, which ought to be kept in a bottle. This is the fixed fait of the plant 
prepared in Takcmus’s method. 

By burning plants in this, manner, the fixed alkali obtained is evidently 
phlogifticatcd, rendered femi-faponaceous, fimilar to that which is prepared 
for the making of Fruflian blue, and mixed with all the neutral falts con¬ 
tained in the plant. Thefe impure alkalis have been intended only for me¬ 
dicinal ufes. Some perfons have imagined that they could retain much of the 
virtue of the plant from which they have been obtained. But although we 
do not doubt that*the fixed felts of different plants, prepared in this method, 
differ confiderably from each other; yet as the medicinal virtues of vegetables 
depend chiefly on their proximate principles, and as thefe principles are totally 
changed, and decoropoied by burning, even when they are made with the 
precautions which Takenius mentions, thefe falts retain none of the virtues of 
the plants from which they are produced when alkalis are required. They are 
only femi-faponaceous fixed alkalis, much Ids cauftic than well purified alkalis, 
and which therefore may be preferred in medicine. Thefe alkalis partake 
befidcs of the virtues of the neutral falts with which they are mixed. 


S ALT of TARTAR. 

This name is commonly given to the fixed alkali of tartar, and even frequent¬ 
ly to fixed vegetable alkali in general. Set Alkali (Fixed). 

V' ;1*'. A B L E SAL T. 

tins felt, called alio ftluble tartar* and tartarifed tartar* is a combination to 
the point of figuration of cream of tartar, or acid of tartar with fixed veges 
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fable alkali. It is prepared and cryftallifed like fait-of Saignette, from which 
it differs in its alkaline bafts. The eryftais of 'this fait are much fmaller than 
thofe of‘fait of Saignette. In other relpetls it has the fame* properties, chemical 

and medicinal. See Salt cf Saigneite, I^artar, and Tartar (Soluble). 

* 

SALT of V I N E A R. 


The fait fold by apothecaries under this name is nothing but vitriolatcd tartar, 
impregnated with very ttrong radical vinegar, 

Assure‘radical vinegar cannot be obtained in a concrete flute but with 
very great difficulty, and as it doe* not retain this concrete flute when it has 
once received if, as the Count de LaUraguais lian fhewri, when a flit df vinegar 
is required with a very pungent ind penetrating lir.elh to be kept in botrles, 
like W concrete volatile alkali called fait of England, a better expedient has 
not b en found than that we have mentioned. This mixture has a fmell of 
radical vinegar, almoft as pungent as that of volatile alkali, although the kind 
be very different •, and is applicable to the fame purpoies, namely, to relieve 
hyfterical paroxyirns. See Vinegar. - 


VOLATILE SALTS. 


This name is frequently given to volatile concrete alkaline flits. Thus 
volatile fal ammoniac , and volatile fait of hartjhorn, arc the volatile alkalis obtained 
from thfefe fubftWes. Neverthelefs, the fame name, is fometijpaes given to 
other faline fdbftand;s of Very different natures, for inflance, the fait of amber * 
which is acid, and is called volatile fait of athber* which is certainly an in¬ 
convenience. The appellation volatile fait maybe given, to all fahne matters 
really volatile, that is, which .may be fublimed with a moderate heat. But 
us theft? faits are of very different kinds, they ought to tje diflingu|lhed by fome 
more particular name. The 1 volatility of, mlts is a very indeterminate quality. 
For of thofe which are confidered as filch, fome are much more, and fame 

much Ids vplatile than others. u . " » ; 1 e 

d hefe faffs art called femt-volatile' which cannot be fublimed without a fire 
fufficient to render the bottom of the veflet containing them red-hot, fqch as 
f-ofl am maniacal lalts, fweet mercury, and fome others. And thofe are csdJed 
' -ixed fa Its wltfch may be kept fed-hot dvirihg a certain time without fenfible 
iofs But, rigoroufty fpeaking, no falts ate abfolutelv fixed j for, as we have 
f-dd clfewhere, die alkali* called fixed, and the other faM which are confidered 
as fixed/ are diffipated in fume when long expofed to violent fire, with 
:$« A*Lus.(y«4m*VF«ufv, Yoi^uty. 
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urine; and to the fixed, becaufe although they have not themfelves this tafle, 
they however occafion it, when applied to the tongue, by difengaging the 
volatile alkali contained in animal fubftances. Therefore urmjus fads and al¬ 
kaline falts arq fynonimous. See Alkali. 


SALT of STEEL 

Some chemifts have given this name to feveral combinations of iron with 
acids, even to martial vitriol, as appears from Rtverius's fait of /lee!, which is 
a martial vitriol made with iron, vitriolic add, and fpirit of wine. See 
Vitriol. 

DC 1 X. SALT-PET R. E. See Nitre. . 

DCX. SAND. Sand is compofed of fmall fioney matters. The kinds 
of fand may therefore, be as many as the kinds of Hones. Moft fands confift of 
different kinds of ftones mixed together. But as foft ftones are eafily reducible 
into fo fmall particles, that they are more like powders or earths than fand 
and as the molecules of hard or verifiable ftones are capable of preftrving 
longer their fize hence moft matters called fand are of the nature of verifiable 
earths. See Earths (Vitrifiable). Accordingly, by the name,of land, we 
underftand always, in natural hiftory and in chemiliry, a matter of the nature 
of verifiable earths. 

The principal ufe of fand in chemiftry is in compofidons for pottery, and 
glafs. Some fands are more and foroe lels fuiible. The particles alfo of fome arc 
larger than tbofe of others. The finer kind is generally uied for vitrifications, 
and other chemical operations, becaufe.it fcs naturally much divided .* Jt is fre¬ 
quently employed to make a fand-balb to tranfmit heat to velTels placed in 
it. 

DCXI. SAN. DA R AC H. This is a yellow or red combination 
of arfenic with fulphur. See Arsenic, and Realgar. 

DCXII. S A .N R I V E R. See Gla$s-gall. 

DCXIII. SAPHIR E. (u). 

DCXIV. S.A R C O C O L L A. (x) 

DCXV. SARSAPARILLA, (y) 

DCX VI. SASSAFRAS. 


/u) Saphtjuj is the name of a pellucid 
blue gem, the hardnefs of which is next to 
that of the ruby. By fire it is unfufible, 
but its color is thereby ^eftrutfttble. It may 
be imitated by fufing a hundred parts of 
cryfial-glafs-fritt with one part of zaffre, 
and a very fmall proportion of manganefe. 

(x) Sarcocolla is a gum-refin, of an 
ounce of which fix drams were found to be 
foluble by fpirit of win e v; a nd feyen drams 
and a hall ytere found to be folfibie by water. 
Neutnati, ‘ ; 'V 

(yVSAjfttii?ARlLtA. fitmlMtkdti drams 
of this foot Neuman Obtained by water 
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fix drams of gummy extract, and from an 
equal quantity he obtained by fpirit four 
drams of refinous extract. 

(z) Sassafras. The wood of this tree 
contains the heavieft of all known cilcntial 
oils. Of this oil Hoffman obtained an ourue 
and fix drams from fix pounds of the wood ; 
and Neuman obtained from an equal quan¬ 
tity of wood, two ounces. From an ounce 
of faffafras four fcruplcs of extract were ob- 
tained by means of rectified '"fpirit ; and 
fiom ah'equal quantity of the wood, two 
drams were extracted by water. Neuman . 
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DCXVII. SATURATION. All the particles of matter have, 
as is faid under the articles Affinit y, Combination, Solution, and Gra¬ 
vity, a tendency to unite one with another. In faCI, when they are united, 
and when this tendency is fatisfied, it is caile^l the Hate of faturation^ and then 
the whole effect of this tendency, or of this force, con lifts in (talking them 
cohere together. But all the phenomena of chemiftry Ihow, that the tendency 
to union of the parts of different fubftances is more or lefs ftrong, according 
to the nature of cbefe fubftances. Hence the parts of two fubftances may be 
united together with all the force of which they are fufceptible, rdpeClivcly 
to each other, although their tendency to union in general be very far from 
being entirely exhaufted and fatisfied. 

This remark leads us to confider faturation in two views, that is, that we 
ihould diftinguifh the faturation of one fubftance relatively to another, from the 
greater or left diminution of tendency to union in general, which a fubftance 
has fuftained by means of any particular union contra&ed. This latter we ftiall 
call alfolute faturation , and the former relative faturation. 

Thefe things being premifed, as the general tendency to union diminifhes 
always in proportion to the force with which the parts are united, hence the 
adhefion, more or left ftrong, contracted betwixt the principles of any compound, 
influences much the nature and efiential properties of this compound ; for ex¬ 
ample, when the principles of a body are capable of uniting together with all 
their general tendency to union, their relative faturation is then confounded 
with their abiolute faturation, fo that after rheir union, no tendency to new 
unions can be perceived in thefe bodies, or in any of their principles. Such 
are the neutral falts compofed of mineral acids and fixed alkali. So ftrong 
an union is contracted by the acid 'and alkaline principles of thefe falts, that 
they loft entirely, or almoft entirely, their tafte, caufticity, activity t in a word, 
all the properties which before this union were occafioned by their general 
tendency to combination. Accordingly, the relative faturation of thefe is very 
diftinCt, and is one of the firft which has been obferved. 

When, on the contrary, the principles of a compound can contract together 
only a weak union, and confequently do not exhauft by this union all tlieir 
general tendency to combination, nor only their point of relative faturation is 
left diftinCt, but alfo thefe principles, although Relatively Saturated by 
each other, are far from abfolute faturation, and ftill pireferve, notwithftand- 
ing this union, much of their diflblving power. Compounds of this kind arc 
always confiderably a&ive, and even cauftic according to the nature of their 
principles. Such are deliquefeent falts, and particularly moft falls compofed 
of mineral adds and metallic fubftances* the caufticity of which Cannot be 
otherwise explained. See the artitles Causticity, and SuntiMAta (Cor¬ 
rosive). * \ '■ ‘ ! «; 

Many fubftances have a determinate and confiderably diftinCt point riffe- 
lative faturation, altho* they contract together but a weak Union; But if we 
attend, we (hall perceive that aft thefe fubftances poflefs but a fm*H quantity 
of difTolving power, or a weak general, tendency to cdnft>marion. Their 
relative faturation ,is nearly equal to yfefIf 
with, water, eficniial oib with pf 

If we mix together and agita^gooft eiher witer,^: • jwrdf ihc d&r saoiics 

w 1 14.1 . with 
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with the water, nearly in the proportion of one to ten j fo that if one part of 
ether be added to ten parts of water, all the ether disappears by being diffufed 
through the water, as the Count de -Lauraguais obferves. It the quantity of 
ether be more than one tenth part of the water, the overplus will float diftinft 
upon the furface of the water, like an oil. 

Alfo well re&ified Spirit of wine can only diflolve a determinate quantity of 
each kind of efieotial oil, which quantity varies according to the kind of oil, 
and to.tbe (fate in which it happens to be. In general, the more attenuated they 
have been by rectification, the more they are removed from a refinous date, 
and the fmalkr quantity of them is Soluble. And alfo the more highly rectified 
a fpiritof wine is, the larger quantity of oil it difl'olves. 

Water is the proper fclvent of neutral falts. It is capable of difiolving any 
of them,' but mod of them only in a certain quantity: and this point of fatu¬ 
ration of water differs with different falts, and degrees of heat applied. The 
point of faturation is mod difiinCt with thole (alts which contain a final! quan¬ 
tity only of the water of crydallization, and which are nearly equally foluble 
in hot and in cold water. Such are vitriolated tartar, and, dill more, common 
fait. 

When the water is once faturated with thefe kinds of falts, the dronged and 
longed boiling does not diflolve a grain more, and the overplus of the ialt 
remains entire at the bottom of the boiling water: But boiling water dif- 
folves an equal, or even an unlimited quantity of feme falts, chiefly of tho'e 
which contain much water in their crydallization, fuch as Glauber’s l'alt, alum, 
borax, martial and cupreous vitriols, and others of that kind. The water of 
ciy ft all*, zation of thefe lalts is alone fufficient to keep them diflohred; by means 
or heat. Hence, when they are expofed to fire without water, they differ a 
liquefaction, which is very different from fufion, and is nothing elfe than a 
folution of the fait in the water of its crydallization, and confequently lads only 
till this water be evaporated. The point of faturation of water for thefe falts 
feems to be indeterminate. 

Many fubdances ar$ capable of uniting without being precifely faturated, fucli¬ 
as water with any of the following fubdances; ftuor acids, fixed vegetable alkali, 
flupr volatile alkali, mod of the very deliquefeent neutral falts, and fpirit of 
wine. Such alfo are almoft all metals uniting with each other : Although many 
of tbefe fubdances have a great affinity together, as the fluor acids and alkalis 
with water, yet all their general tendency to combination is not exhauded 
in tbefe kinds of union. On the contrary, their union is little elfe than a very 
accurate and intimate mixture. Their difiolving power is not fatisfied by fuch 
an union, but is almod entirely preserved. We need not therefore be fur- 
prifed, that no precife or determinate point of faturation is obferved betwixt 
thefe fubdances. We may (ay, in general, that the point of relative faturation 
is fo much more exa£V, diftihft, and determinate, as the bodies which unite 
together have a ftronger affinity, as they more compleatly exhaud upon each 
other their difiolving power, or as their relative faturation is more nearly equal 
to their abfolutc faturarion. r 

The eatamination of the feveral degrees of faturation which fubdances may 
fuftainby confining together, is an object as important as it is new in; 
cbemiftry. This matter has been fcarcely begun, and yet it well deferves the 
attention of chcmiits, as it would greatly advance the fcience. We could nor 

treat 



treat tins fab'upt more fully without repeating what has been faid elfewhere. 
We therefore refer to the articles affinity, combination , compofitim , Joint ton, cauj - 
tic zravity, /alts, neutral falls, corroftve fublimate •, and feveral others. 
DCXVIU. SAUNDER S. (a) 

DCX1X. S C A M M O N Y. (b)t , 

DCXX. S C O R D I U M. (c) 

DCXXI. SEA-WATER. 5* Water. . 

DCXX1I. S K L E N I T E S. Modern chcmifts give this name to 
a fort of neutral fait formed by the union of vitriolic acid with any calcareous 
earth Vitriolic acid and calcareous earth are capable of combining together 
to the point of faturation in the moft intimate manner. Probably a very con- 
fiderable quantity of earth enters into this combination, at leaft it we judge 
of it by the iaturation of vitriolic acid, which appears to be more compleat than 
in any of the other neutral falts formed with this acid. I his truth is fufficiently 

eitabliflied by the properties of felenites. r , .. 

Nature furnifties us with a very large quantity of filemric matters. Chemifts 
c -cc that all gyplums or plaftcr. (tones, alabaflers, and gypleous Ipars, are 
nothing elfe than felenites •, but thefe iiibftances are in large quantities within 
and upon the earth. We may alio artificially compote ielenites, by combining 
vitriolic acid to the point of faturation with calcareous earth. To cficCt this 
Iaturation eafiiv, the calcareous earth muft be m fine powder, toe and.mull be 
diluted in a very large quantity of water, and more earth mull be added than 
is neceifary for the iaturation. Selenites may alio be conveniently made by 


(a) Sau : : R?. The wood of tb? tree, 

„.. . uitrs, contains a red coloring 

inau-ria] ufed in dying. Its color rcfidcs 
wholly in a rehnous matttr, and hence is 
extraflallc by fpirit of wine, and not by 
water. The red color of Saunders, impart¬ 
ed to foil it of wine, becomes, by diluting the 
Fn-turc with more fpirit, yellow. 1 he 
nliii "ave a deep red color to oil ol lavender, 
and ale red to oil of almonds and to oil 
of anil'-cds, but no color to oil of amber 
and to oil of turpentine. The wood of the 
tree, railed ycllziu jaioulevs , is fr an its fru- 
giancn fometimes employed as a perfume. 
From fixteen ounces of the ralpcd wood, 
dijetted fome days in lak water, two drains 
eflenti.il oil weie obtain, d by cohobation. 
1 WO. drains of gummy extract may be ob¬ 
tained fiom two ounces of the woo :, by 
water; and from an equal quantity of wood, 
two drams and a half of refinous extra# 
mav be obtained by rc#ified Ipirit. NcuMOti. 

(AlSc AMMOKYtsaguinmy-refinousjuicc'i 
which exfude* from the root of a fpeaes of 
convolvulus, in which incifions are pur- 


pofely made at a certain feafon of the year. 
An ounce of Smyrna fcammony yielded with 
water half an ounce oi gummy extract, and 
the refuluum yielded with fpirittwo drams of 
refm, leaving two drams of impurities un- 
liifloived. By applying rectified fpirit at 
firit to an ounce of the fame fcammony, two 
drams and two fcruples of reiinous extract 
were obtained j and from the refiduum, 
water extracted half an ounce of gum, the 
indifiolubte part amounting here to four 
fcruples only. Neuman. 

(:} Scordium, An ounce of the dried' 
leaves of fcordium yielded with water four 
dr, ms and a half of gummy extra#, and 
afterwards with rectified fpirit fifteen grains 
of reftn. Another ounce, treated firft with 
.fpirit, gave three drams of refinous extra#, 
and afterwards with water, five fcruples and 
a half ofg.im. A tin#ure, made in highly 
rectified fpirit of wine, contains more of the 
active and lefs of the mucilaginous parts of 
this plant, than one made with * weaker 
fpirit, • .’4 , ■ Ui.,4 . v 
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fituruting lime-water gradually with weak vitriolic acid, or, laftly, by pouring 
this acid into a Jblution of nitrous or marine fidfs with calcareous bales. In the ft; 
latter operations the felcnicic ialt renders the liquor turbid, and is precipitated. 

Selenites, natural or artificial, when well wafhed from all excels of acid or other 
extraneous matter, has a (lightly n:iuicons tafte, which is fcarcely perceptible 
but by drinking a glalh of water impregnated with it, like that of the wells 
tn and near Pans, the fweetilh and ilighdy naufeous tafte of which i** well known. 

ThiS earthy idle is one of the Wait ibluble by water of all the known neutral 
fairs. Seven or eight hundred parts of water are required to diffulve one part 
of I’eler.iU's, excepting when us principles are combined, and the fait formed 
in the water, as Mr. Become has obierved •, for then the water may diffulve 
four or five times as much. By a flow evaporation it cryftallizes, and ioims 
thin lamina?, and retains in its ciyllallization if very laiall quantity of water. 

When it is expofed to a modejare fire, ic calily loles this water of its cryilal- 
lization with its tranfparcncy and cohelion of its parts, and is reduced to a 
white powder. 

With a very great fire, it is not fufible when alone, (d) but is more eaiily 
fnfihle than pure calcareous earth, by the addition of fluxes, as land, and clav, 
and vitrifying fairs. It refills the greateft heat without lofing its and. Jt 
cannot be decompofed but by phlogiilon, by alkalis .fixed or volatile ; and 
by metallic i'olutions in nitrous acid, by means of a double affinity. Thus the 
iblution of mercury readily ftiews whether a water be felenitic or not, by form¬ 
ing a precipitate of turbith mineral when added to fuch waters. As felenitic 
matters are copioufly diffufeJ, and almolt every where within the earth, mull 
waters of wells, or rivers, contain a greater or lefs quantity of fd.nitcs dif- 
folved in*them, as we may eafily find by the abovementioned method, of 
trial. 

Nothing better ftiews the extreme difference betwixt vitriolic and other mi 
neral acids, than the companion of the faline, properties of felenites with thole 
of nitrous and marine lairs with calcareous biles. The earthy bafts is the lame in 
thefe three fairs; but the two latter have a violent, almoft cauftic taiie, and are 
iurprifingly ddiquefcent ; while the firilt fait is very difficultly Ibluble in water, 
and almoft inlipid. The caule of thefe differences is, that vitriolic acid "is more 
iimple than the other acids, and is therefore capable of being more intimately 
combined and laturated with calcareous earrh. 

This kind of fait has been called felenites probably becaufe natur.ilifts 
found its faline properties fo weak, that they thought it ought to be diftinguifh- 
cd from other neutral fairs by a peculiar name. Berhaps they did not even be¬ 
lieve it to be faline ; for the nature of felenitic matters has been difeovered but 
lately by experiments of modern c-h'etfiifts. 

We are not yet enough acquainted with calcareous earths to know if fele¬ 
nites be of different kinds, or if all the fubftances to which this name is given 
are only one and the fame fait under different forms of cryftallizatian. If the 
kinds of c&fcattous earth be effimtially different, they mult form with vitriolic. 

(d) Frdm Mr.'D’Arceds Memoir uponthe effects of a violent and long continued hear? 
we find that all gypfijbus (tones, and alfo the artificial felenitic fairs, arefufible and vitrcfcihJc 
by violent fire. 

acid. 
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acid fevj*ral kinds of fdenites alfo efientially different-' from each other. But 
if only one kind of calcareous earth exifts, then it can only form one kind of 
fr Ionites. 

We may oblerve, that amongft the various bodies called by chemifts fele- 
nites. that is, compounds of vitriolic acid with calcareous earths, fome differ 
much from others, at lead externally. Thefe fubttances are all the gypfums, 
alabufters, and fpars, which fome chemifts, particularly Mr. Pott, have called 
gypieous, and, laftiy, fome cryftallizations and ftala&ites, which have the lame 
principles and the fame efientiai properties as other lelenmc luoftances. See 
Acid (Vitriolic,), Alabaster, Gypsum, Spar, and Earth (Calca¬ 
reous, 1 . 

DCXXIII. SEMI-METAL.. Subftances pofiefiing all the me¬ 
tallic properties, excepting fixity and du&ility, are called femi-mctals. Thus 
every matter poflefied of metallic denfity, opacity, and luftrt*, which is 
incapable of uniting with earths, but which is all'o brittle and frangible by the 
ftroke of a hammer, and capable of being fublimed or reduced into vapors by 
fire, is a femi-metal. Hitherto we know but five femi-metals, which are 
regulus of antimony, zinc, bifmutb , re?ulus of cobalt , and regulus of arfenlc. 

Some chemifts have numbered mercury amongft the femi-metab, under pre¬ 
sence that it poflefied all the metallic properties excepting fixity and 
du&ility : but all femi-metals are combuftib!e, and mercury is no more fo 
than the perfect metals; and alfo, the want of duflihry is falfcly imputed to it, 
fince the Academicians of Peterfbourg, who fome years ago fixed it, found it 
dudtile and malleable. If mercury then be not dudiile in its ordinary ftate, the 
caufe of this appears to be, that it is really in fufion : but ’the mod dudile 
metals lofe their du&ility by fufion, as this quality neceflarily implies folidity. 
On the other fide, the great volatility of mercury does not allow us to clafs it 
among metals. This metallic fubftance is therefore fingie in its kind, and is 
really neither a metal nor a femi-metal. See Mercury. • 

Mr. Cronftcdt has given, in the Memoirs of the Swedifh Academy for the 
year 1751, a defeription of a new femi-metal: but this metallic fubftance is 
hitherto but little known, (e) 

DCXXIV. SENA. (J) 


(ej Concerning this new femi-metal dif- 
covered by Mr. Cronftcdt, fee the article 
NrcKEL. See alfo the note (y) to the article 
Metals, concerning another new femi- 
metal which Mr. Tufti fays that he has dis¬ 
covered in the yellow mica. 

(f) Sena. An ounce of the leaves of 
Sena, treated with frefli parcels of re&ified 
fpirit of wine, yielded two drams and 
twenty-three grains of refinous txtratt ; and 
afterwards with water, two drains and two 
fcruples of gummy extra#, three drams and 
shree grains remaining undifl'olvsd. Another 


ounce, treated firft with water, gave four 
drams and half a fcruple of gummy, and 
afterwards with fpirit only, twenty-eight 
grains of a refinous extra#, which appeared 
to contain fome grofs oily matter; and 
hence was difficultly reduced to drynefs. 
The refiduum weighed throe drams and a 
fcruple. Water diftilled from Sena pofiefiec 
file peculiar fmell of thefe leaves, but no 
eflential oil appears. The a#ivity of Sena 
is greatly weakened by evaporation, efpe- 
cially if the procefs be performed in an open 
veffel with a boiling heat. Neuman. 

DCXXV. 
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DCXXV. SENEGAL* (GCT MJ (g) 

DCXXVI. SERPENTINE-STONE. ( 1 ) 

DCXXVII. SILK, (i) 

DCXXV !U SILVER. Silver, called alfo lima by chemifl:i, is a 
perfect metal, of a ffiining white color. 

Its fpecific gravity is, although confiderable, nearly one half lefc than that of 
gold. L lofes in water an eleventh part of its weignt. A cubic foot oj niv .r 
weighs*7?o pounds. 

'I he tenacity of its parts is alfo nearly orle half ltfs than’that of gold ; a 
filver wire, the diameter of which xr, part of an inch, can iupport only a 
weight of 270 pounds without breaking. 

This metal is, next to gold, the moil ductile of all. Very fine wire and leaf 
may be formed of it. 

It is fomewhat fonorous and harder than gold, as Juncker olderves ; and is 
fufible with a lefs degree of lit at than gold is, according to Cramer. Jt fee ms 
to be as fixed and indeflrutlibk as gold is. Kunckel kept filver and goi i in a. 
glafs-lmufe-fvirnace during a month without alteration, or more loir, than of a 
few grains, which probably proceeded from a imail quantity of extraneous 
matter, with which it was mixed. 

Juncker neverthelds affirms, that filver may be changed into a vitrefeent 
calx, when treated by a long reverberation in the manner of Ifaacus Holland us. 
7'his reverberation, confifls in expofing metals, reduced into very fine parrs, to 
the a&ion of the ftrongeft heat they can fuftain without fufion, with the con- 
tad of free air. This method is very effedual for burning the inflammable 
principle of metals and of all other bodies. But Juncker does nor mention 
the author of this experiment. 

The combined adion of air and water does not alter the color and brilliancy 
of filver, nor occafum any ruft. Neverthelefs, the furface of this metal is apt 
to tarnifh, and even.ro become black, by the contact of the phlogilton of feveral 
inflammable matters, or of their exhalations \ becaufe it has tine property of 
impregnating itfelf with the inflammable principle fuperabundandy, even in the 
cold, like fomeorher metallic matters : but lilver ieems to be more fufceptible of 
this effed than any other metal. 

All acids are, with more or lefs facility, capable of dillblving filver. 

Vitriolic and marine acids may be combined with lilver in its metallic flate ; 
but difficultly, and by particular management. 

To diffolve filver diredly, vitriolic acid muft be much concentrated and very 
hot ; and therefore difiillation is necelfary, as in the operation of turbkh 
mineral. See Turbith Mineral. 

Qr) Senegal (Gum) is a gum, almoft lation, nine ounces of mixed matters, con- 
pure, and entirely fimilar in properties to taining four ounces and two drains of un~ 
the other pure gums, as gum arabic, cherry- nous fpirit, three ounces fix drams of vo 
tree and plumb-tree gums. S«GuM. latile fait, and one ounce of empyremnatic 

(£J Serpentine Stone is a fteatites oil. The Caput mortuum weighed feven 
varioufly colored, but in which the green ounces, and loft an ounce on being calcined 
color generally predominates. See Stea- to whitenefs. By elixating the calx, forty 
titcs. grains of fixed faline matter were alfo ob- 

(1) Silk is an animal fubftance, from tained. Neuman. 

16 ox. of which may be obtained, by diftil- 

S s s s The 
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The marine acid cannot attack filver direftly; but wheft it is very much 
dcphlcgmate'cT, and, as it were, in a dry fiate, c'onfiderably hot and reduced to 
vapor, as is done by the royal cement in concentrated parting, See Parting 
(Concentrated). , 

liut filver may be combined with the alcove-mentioned acids, by methods 
much more fimpJe and convenient, which we fball delcribe, after having Ipoken 
of the folution of filver by nitrous acid. 

Nitrous acid, very pure and moderately ftrong, diffolves filver in its metallic 
fiate with the greateft facility. This folution is made fpontaneoufiy without 
heat, or with a very gentle heat at fir ft •, and when the fiiver has begun to 
diflolve, the heat ought to be dilcontinued, to prevent the folution from being 
too violent, efpecially if the quantities operated upon be confiderable. 

i’v this method nitrous acid may be faturated with filver; and if it be ftrong, 
it will dhTolve a confiderable quantity of that meral. 

If the filver thus diflblvcd be allayed with copper, the folution will be green, 
and v, ill prelerve this color. I; it contain no copper, the folution is at firft 
greenilh, which color gradually diilipates, and at laft the liquor becomes 
quite white. 

The iurface of the filver begins to become, black as loon as the acid makes 

u , 

imprefTion upon it. This blacknds proceeds from a part of the ( hlogifton of 
the nitrous acid, which is applied liipcrabundantly to the furface of the filver. 

Black docks are frequently lecn 1 (oaring in this folution, which are infoluble 
by rrtrous acid, and precipitate to the bottom. Theie flocks may be a fmall 
quantity of gold from which filver is ivldom entirely free, or of lonie other 
pldogiilicated fubflance, infoluble in nitrous at ,d. 

J fie lohrion of filver by nitrous acid is more acrid and cor roll ve than pure 
niu ous acid; which property is very re mat kable, and is common to it w'uh 
i-\«c ral other combinations of metals. S.-r an explanation of this properly under 
its article Causticity. 


'['his folution of filver corrodes all vegetable and animal matters, and (buns 
tie- ikin of a black col m, which cannot be effaced till.the blackened part be 
vbrnkd. This black neb can be only attnbutui to the phlogiflon of corroded 


m, uo-:5, width unites fupcraimndamly wrh the filver uf the folution employed. 

if a folution of filver by nitrous acid be fufficiently evaporated, and kfc to 
f., ! a i.e/.-r quamiry of vvldre cryfials vcih be formed in it, like lode'-', which 
;>• ■ commonly called iryft.ds of fiber , 'I -.tele cryffals are a nitrous fait, the 
f Sr-, of which is filver; for which reafon it may alfo be called nitre with bafts 


• fth. e >, o r Inrur nitre 

Tin, fait i fufible with a fmall hear, and eafily lofes the water of its cryfhl- 
:ou. It becomes black, congeal; by cold, and is capable of being moulded, 
ihen toe famous cautery ufed by burgeons and known by the name of 
rfmnLs. See the words Parting, Crystals of Silver, and Laris 


i\ . • *; ' i.is. 

I .••■j.r n.tre defi igrares upon coals almofi: as well as the nitre with bafis of 
f.-..d which fnews a flrong adhefion of nitrous acid with filver. Never- 

tnek.f, dim kilt t.xpofed to flrong fire in difhiJing veflels, or in a crucible, 
it!.iv be eafily decompofed. The acid quits the filver, and appears in its 

forme: ii «te. 

Although 
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Although filver, as we have Teen, is more eafily foluble.in nitrous acid than 
in vitriolic and marine acids, we ought not thrnce to conclude, that th.s ji.cnd 
has, with the nitrous acid, a greater affinity than with the two others. On t re 
contrary, the two latter acids are capable of feparating it irom the im.^u ; :.iid, 
after this has difiolved it. 

If vitriolic acid be poured into a iolution of filver in n-trous ir id, a yd rl it he 
not diluted in too great a quantity of water, we fee immediately die hqu^rs he- 
come tyrbid, and a white precipitate appears, which is nothing die than a new con 
bination made of the filver which quitted the nitrous acid to unite wi.it the virri-d c 
acid, and to form with it a new (alt with metallic bafis. 1 his laic which may 
properly be called 'vitriol of filver , or lunar v.tuol , is cryftallizable, and actually 
does cryftallize in the very inftant of precipitation-, but i he a y fiab .ar io fin,ill, 
from the rapidity of the cryftallization, that they have only the appearance ot a 
white powder. They cannot be difeovered to be cry (lals but by mean- of a 
good magnifying glafs. 

The fame event happens, if, inftead of vitriolic acid, a Iolution of any hdr. 
containing that acid be added to a folution of filvec in nitrous acid. 1 hr ntue 
of filver will be thereby decompofed, and a vitriol of filver obta.md finnlur io 
the former. 

Although vitriolic acid engaged in any bafis, fuch as fixed alkali, v/nii 
which it has a itronger affinity than with filver, does nevertheless quit us ban:; 
to combine with this metal, yet we may obferve, chat in theft: precipiiac.ons 
two decompofitions and two new combinations are always c filched, by means 
of a double affinity. We may therefore fee the explanation of this cafe at the 
word Affinity, 

Marine acid, whether engaged in any bafis, or difengaged, produces in the 
folution of filver by nitrous acid the fame drect as the vitriol c acid. It 
feparates from the nitrous acid the metal, with which it unites and forms a new 
compound, or a marine fait i iviih bafis of filver^ known to chemiffis by the name 
of Lna cornea , or corneous filver. See Luna Corn r. a. It is culled corneous, 
becauie this filver, united with marine acid by txpofure Lu fire, m:.y be melted; 
and may be coagulated by cold into a femi-traniparent, femi-liexffile mats, 
like horn. 

Luna cornea, although in a faline ftate, is very little for. He by water. 
The precipitate which it forms is very apparent: it is compuled of (locks, 
which adhere one to another, and form a kind of white curd, that finals in 
the liquor. By this appearance alone it may be difiinguiihcd Com vitriol 
of filver. 

Thefe properties of a folution of filver, together with the facility with 
which .it is rendered turbid by the prefence of the finally,'!: quantity of van He 
and marine acids, diiengaged or combined with any bafis, render it very come 
nient and much ufed tor the examination of waters, and in other thrmical 
operations, ,to alcertain the prefence of thefe two acids, in whatever compound 
they may be contained. 

Silver, as well as all metals, may be leparated from any acid by ablotbent 
earths, or by fixed and volatile alkalis ; and when afterwards fufeci, ir recovers 
its ,original properties. Silver, thus difiolved, precipitated,, and melted, is 
generally very pure, $Ve may be certain that filver, which has been formed 
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iTitO'hma cornea, and afterwards has been reduced# does'not contain a particle 
<*>f gold, iplatina, -cdppwt r -iron; or other metallic fubflance foluble in aqua* 
regia, and confequentiy not feparablc from nitrous acid by means of ma* 
mi“ acid. * " t 

From what has been laid concerning thefe feveral decompofirions of a folution' 
of filver made by nitrous acid, we may inter that this combination may be 
dr com poled ; 

i. By the action of fire alone, which expels the nitrous acid. 

e. By pnlogifton, which burns and deilroys nitrous acid in the detonation 
of lunar nitre. 

3. By precipitation with faline or earthy alkalis, which feize the nitrous 
acid, and leave rhe filver difengaged in the date of a precipitate. 

4- By vitriolic acid, which ieizes the filver, and leaves the nitrous acid 
dil engaged. 

5. by marine acid, which has the fame cfleet. 

6. Laftly, feveral metals, and efpccially copper, having a ftronger affinity 
than filver with nitrous acid, decoinpofe alfo this folution of filver, by feizing 
the acid, and obliging the filver to feparate from it, which it does by pre¬ 
cipitating it in its proper metallic ftaic. See the words Precipitate and 
Precipitation. 

fulphur diflolves filver by fufion, and forms with it a blackifh mafs, which 
may be cur, and which has almoft the color and confidence of lead. It is 
called fulphurated filver. This compound is a kind of artificial ore of filver. 
Some expert perfons are faid to be able to imitate very well by this mixture 
lome natural ores of filver. 

To make this combination, filver and fulphur are laid alternately upon' each 
other in feveral ftrata in a crucible, which is to be heated by degrees till the 
whole be filled. Lefs heat is required for this fufion than if the filver was 
alone, bccaule fulphur facilitates the fufion of this, as well a$ of all .other metals 
difficultly fufible, upon which it is capable of aiding. 

The fulphur may be feparated from the filver by the mere aftion of the fire, 
continued during a certain time with accels of air. When fulphurated filver is 
detonated with nitre, this feparation is very well and inltanrly made. i\s this 
metal is indcdru&ible by all thele agents, it is found to be unchanged by 
thefe operations. 

Juncker relates, after Kunckel, that if fulphur be diffipated from fulphurated 
filver by the action of fire ; and if a volatile alkaline fpirit of urine be poured 
..pon this filver, a blue color is pioduced. He adds alfo, that this does not 
nappen a. fecund time to the fame filver, unlefs it be firft cupelled with lead* 
This ehemift concludes from thence, that this color proceeds from copper 
which the filver receives from the lead. See ConfpeHlus CJbymirf, Tom. I. £. 893. 

Silver is found within the earth in different ftates. A very fmall quantity of 
it is in its natural and malleable (late, allayed with copper and gala j and is 
then called virgin or native fiver: but filver is generally found In a mineral 
Hate, that is, united and incorporated with heterogeneous matters, fuch as other 
metallic fubitances, and the mineralifing fubftances, namely, fulphur and 
arfenlc. It is feparated from all tbefe matters by particular procefies pra£lifed 
both in effays ana in finelttr.g the ore in large quantities* See Ores e/. Silver. 

Silver 
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Silver is purified from the allay of other deftruftible metal', by treating ir- 
with nitre, or with lead. The latter method is generally ufed by refineis, and 
is called cupeHation , or refining. See Refining. 

All thefe operations are rounded in general upon the deftru&ibility of im¬ 
perfect metals* and on the indeftrudlibility of filver, which is a perlcdt metd : 
but as gold is an indeftiudbble metal, ail the purifications of filver, which are 
only effected by the deftru&ion of metals allayed with it, are infufficient to fepiw 
rate it ‘from gold. We mu it therefore have recourfe to other operations for the 
ieparation of thefe two metals from each other. Thefe operations, which are • 
called by the general name ol paring, are founded upon the property which 
filver has of being foluble by many mtnftrua which do n< t ad upon gold. 

I hcfe menftrua are; 

f. Nitrous acid, which diflolves filver without touching gold. By means of 
this acid, filver is gen:rally parted from gold, and the operation is called 
parting, without any epithet to diftinguiih it from the others. See Parting. 

2. Marine acid, which being applied conveniently to a mixture of gold and 
filver, leizes this latter metal exclufively of the former. As this parting is 
performed by cementation, and as the marine acid mu ft be highly concen¬ 
trated, it is called concentrated parting. See Parting (Concentrated). 

3. Laftly, fulphur, which unites alio to filver without touching gold, fur- 
nilhes a third method! of feparating thefe two metals. This is called d;y parting, 
becaufe it is made by fufion, which chemifts call ,the dry ivay. See Part¬ 
ing (Dry). 

filver is capable of being allayed with all metals, and forms with them 
different compounds, the properties of which may be leen under the word 
Allay. 

According to Mr. GeoffVoy’s table of affinities, thole of filver are firft to lead, 
and then to copper , and Mr. Gellert’s table mentions only gold. 

DCXX 1 X. S j M 1 L O K. This is a name given to an allay of red 
copper and zinc, made in the bell proportions to imitate the color of gold. See 
Copper, Brass, and .Zinc. 

lX’XXX. SMALT Is a blue glals compofed of the calx of cobalt, 
viciified and niched with foine fritt of glals or cryilal. Ground linak is caiied 
azure, or enamel blue. See Azure, Cobalt, and Z/.ffrc. 

DCXXXI. S M E L TING of OR E 5 . We have fhewn, under 
1 he articles orce and pyrites , the natuie of the principal metallic minerals, and 
the lubtlances of which they are compofed. Wc have alfo explained, under the 
article ejjdy of ores , the procefles by which an exaift analyfis of theie compound 
minerals may be made, ancLthe nature and quantity of the contained metals 
may be known. In order to compleat what relates to this important fubjedt, 
we ffiall deferibe in this article the principal operations by which are obtained 

in the great,’* as it is called, or for commercial purpofes, metals, fulphur, 
vitriols, and other ufeful fubftances contained in metallic minerals: Wlm we 
ffiall lay upon this lubjeft will chiefly be extracted .from a Treatife on (he Smelt¬ 
ing of Ores , by Scblutter , tranflattrd from the German into French by JVj {.JicUot j 
becaufe this, of all the modern woiks upon that (ubjeft, appears to be the moil 
exafL , We ffiall firft deferibe the operations upon pyricous .matters.for the. c<- 
tra&wn of fulphur, ,v$tiols, and a’um •, and afterwards, the operations by winch 

me u Ike 
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metaU'c fubftances are ext rafted from ores properly fo called* from which alfo 
are oecafiomdly ofiydfied £he fame matters as from the pyrites. As the p elent 
article is only the icquel of the articles ores, pyrites , and ejfays of ores , it is 

evident that thefe articles ought to be read previoufly to this. 

i 


EXTRACTION of SULPHUR from PYRITES and 

■other MINERALS. 

In order to obtain fulphur from pyrites, this mineral ought to be expofed to 
a hi at fuH.cicnt to fublime the fulphur, or to make it diftill in vtffcis, which 
muft be dole, to prevent its burning. 

Sulphur is extracled from pyrites at a work at Scbwartzemberg, in Saxony, 
in the high country of the mines j and in Bohemia, at a place called 

Ait in-Sat lei. . . , ,, . 

The furnaces employed for th,s operation are oblong, like vaulted galleries * 

and in the vaulted roofs are made icveral openings. Thefe are called furnaces 
for extracting fulphur. tee Plate II. 1‘ig 9* 

In thefe furnaces are placed earthen-vare tubes, filled with pyrites broken 
into pieces of the (ize of fmall nuts. Each of thefe tubes contains about fitly 
pounds of pyrites. They are placed in the furnace almoft horizontally, and 
have fear cel y more than an inch of deftent. The ends, which come out of the 
furnace five or fix inches, become gradually narrower. Within each tube is 
fixed a piece of baked earth, in form of a ftar, at the place where it begins to 
become narrower, in or, er to prevent the pyrites from falling out, or choaking 
the mouth of the tube. 1 o each tube is fitted a feceiver, covered with a leaden 
mate pierced with a fmall hole to give air to the fulphur. The other end of 
t!;r tube is exaftly elded A moderate fire is made with wood, and in eight 
hour- 3 the fulphur of the pyrites is found to have palled into the receivers 

1 he refiduum ot the pyrites, after the diftiUation, is drawn out at the large 
emg and fufri pyrites is put in its place From this refiduum, which is called 
fr.ii'rgs of fulphur , vitriol is extracted * as we fhall prefently relate. 

7 he eleven tubes into which were put, at three feveral dithlbtions, in all 
n ne quintals or 000 pounds of pyrites, yield from 100 to 150 pounds of 
crude fulphur, wfiich is fo impure as to require to be purified by a fccond 

-difti fiat ion. . , . r . c - 

This purification of crude fulphur is alio done m a furnace in form of a 

^Tltry in which five iron cucuibits are arranged on each fide, Thefe cucurbits 
are placed in a Hoping direction, and contain about eight quintals and a half of 
crude fulphur. To them are luted earthen tubes', fo riifpofed to anfwer the 
puroefr 1 f c pitnls. The nofe of each of thefe tubes is inferred into an earthen 
pe r 1 called the fare-runner. This pot has three openings ; namely, tfi.it which 
•receives the noli* of the tube * a fecund fmailer hole, which is left op< n to give 
air; and a third in its lower parr, which is flopped with a wooden peg. See 

: 3 L Whi ^the'preparations are made, a fire is lighted about feven o’clock in the 
evening, and is a little abaft d as foon as the fulphur begins to diftill. At three 

■ oTioi k 'in the morning, the wooden pegs, wfiich ftop the lower 4 iok?s©f the 

fore- 
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fore-runners, are for the fir ft time drawn out, and the fulphur flows out of 
each of them into an earthen pot with two handles placed below for its '^op¬ 
tion. In this diftillation the fire mail be moderated at d prudently conductedi 
otherwife lels fulphur would be obtained, and it alio would be of a grey color, 
and not of the fine yellow which it ought to have when pure. r i he ordinary 
lols in the purification of eight quintals of crude fulphur is, at moil, one 
quintal. 

When all the fulphur has flowed out, and has cooled a little in the earthen- 
pots, it is call into moulds made of beech tree, which have been prewoufly 
dipt in water, and let to drain. Asfoon as the fulphur is cooled in the moulds* 
they are opened, and the cylinders of fulphur are taken out and put up in calks. 

1 hefe are calk d roll-brirnjlone. 

As fulphur is not only in pyrites, but alfo in moll metallic minerals, it is 
evident that it might be obtained by wonts in the great from the different 
ores which contain much of it, and from which it mult be feparated prcvioufly 
to their fufion : but as fulphur is of little value, the trouble of collecting it 
from ores is feldom, taken. Smelters rue generally flushed with freeing iheir 
ores from it, by expofing them to a fire fufficient to expell it. This operation 
is called torrefatUon , or roafting of ores . 

There are, however, ores which contain fo much fulphur, that part of it is 
a&ually colletfted in the ordinary operation of reading, without much 
trouble for that purpole. Such is the ore of Ramcljberg , in the country of 
Hartz . 

This ore, which is of lead, containing filver, is partly very pure, and partly 
mixed with cupreous pyrites and fulphur hence it is neceflary to rcaft ir. 

The roafting is perfo, tried by laying alternate ftrata of ore and wood upon each 
ether in an open field, raking care to diminifh the fize of the ftrata as they rile 
higher fo that the whole mais fhall be a quadrangular pyramid truncated 
above, whole bale is about thirty-one feet fquare. Below, fome p aft ages are left 
©pen, to give free entrance to the air 5 and the fides and top of the pyramid 
are covered over with, fmall ore, to concentrate the heat and make it l.-.ft 
longer. In the center of this pyramid there is a channel, which defeends ver¬ 
tically from the top to the bale When all is properly arranged, la idle-fulls 
of red-hot fcoria from the fmelting furnace are thrown down the channel, by 
which means the fhrubs and wood, placed below for that purpofe, are kindled, 
and the fire is from them communicated to all the wood of the pile, which 
continues burning till the third day. At that time the fulphur of the mineral 
becomes capable of burning fpontaneoufiy> and of continuing the fire after lire 
wood is eonfumed. 

When this roafting has been continued fifteen days, the mineral becomes 
greafy, that is, it is covered over with a kind of varnifh : twenty or twi nry* 
five holes* or hollows, are then made in the upper part of the pile, in which, 
the fulphur is colle&ed. From thefe cavities the fulphur is taken out thrice 
every day, and thrown into water. 1 his fulphur is not pure, but crude, ami 
is therefore lent to the manufacturers of lulphur to be purified in the manner , 
above related. &ee Plate Ik Hg. 11. and 12. 

As this ore of Ramelfberg is very ralphureous, the firft roafting, which 
ak are now deferibing, lafts three, months } and during this time* if much taut 

has 
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has not fallen, or if the operation has not failed by the pile falling down g? 
cracking, by which the air has fo much free accefs, that the fulphur is burnt 
and confumed, from ten to twenty quintals of crude fulphur are % this method 
collected. 

The fulphur of this ore, like that of ntad others, was formerly neglected* 

. till, in the year 1570, a perfon employed in the mines, called Chriftopher 
Sander, dd'covered the method of collecting it, nearly as if is done at prefent. 

Metallic minerals are not the only fubftances from which fulphur is extracted. 
This matter is diffufed in the earth in fuch quantities, that the metals cannot 
abforb it all. Some fulphur is found quite pure, and in different forms, 
principally in the neighbourhood of volcanos, in caverns, and in mineral 
waters. Such are the opake kind called virgin fulphur , the tranfparent kind 
called fulphur of Quito, and the native flowers of fulphur, as -thole of the 
waters of Aix-la-Chapelle. It is alio found mixed with different earths. Here 
we may obferve, that all thofe kinds of fulphur which are not mineralifed by 
metallic fubftances, are found near volcanos, or hot mineral waters, and xonle- 
. quently in places where nature feems to have formed great fubterranean labo¬ 
ratories, in which fulphureous minerals may be analylcd and decompoled, and 
the fulphur feparated, in the manner in which it is done in fmail in our works 
. and laboratories. However that be, certainly one of the bed and mod famous 
lulphur-mines in the world is that called Solfatara. The Abbe Nollet has 
publifhed, in the Memoirs of the Academy, fome intereding obfervations upon 
this fubje&, which we Ihall here abridge. 

Near Puzzoli, in Italy, is that great and famous mine of fulphur and alum 
called at prefent Solfatara. It is a fmail oval plain, the greated diameter of 
which is about 400 yards, railed about 400 yards above the level of the fea. It 
is furrounded by high hills and great rocks, which fall to pieces, and whofe frag* 
ments form very deep banks. Almod all the ground is bare and white, like 
marie, and is every where fenfibly warmer than the atmofphere in. the greated 
heat of dimmer4 fo that the feet of perfons walking there* are burnt through 
their fhoes. It is impoffible not to obferve the fulphur there*, for every where 
may be perceived by thelmell a fulphureous vapor, which rifes to a conuderable 
height, and gives reafon to believe that there is a fubtcrraneous fire below* 
from which that vapor proceeds. 

Near the middle of this field there is a kind of balbn three orfour fee t lower 
than the red of the plain, in which a found may be perceived when a perfon 
walks on it, as if there were under his feet fome great cavity, the roof of which 
was very thin. After that, the lake Agrrnno is perceived, whofe waters feem 
to boil. I hefe waters are indeed hot, but not fo hot as boiling water. This 
kind of e bullition proceeds from vapors which rife from the bottom of the lake/ 
which being fet in giotion by the a<£Uon of fubtcrraneous fires, have force 
enough to raid ail that mafs of water. Near this lake there are pits, not very 
deep, from which fulphureous vapors are exhaled. Perfons who have the itch, 

, come. 10 thefe pits, and receive the vapors in order to be cured. Finally, there 
, are fome deeper excavations, whence a foft done is procured which yields ful¬ 
phur. From thefe cavities vapors exhale, and iflue out with noife, and which 
are nothing elfe than fulphur fublimiog through the crevices. This fulphur 
adheres to the fides of the rocks, .where it . forms enormous maffcs i. in catei 

.weather 
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Mtmfoi C*Jtel. *f; a yellow dolor : but the workmen lay 
tsh»'fk&*$»' *#** that,.the* fulphur phtamcd: from them is not. 

<#1R> ^ feed ;^ n ?f thfe Me*-'which are dug out 

° TfcelHiift mentibhisd j&drtes are ^okdri in|o J^mps, and put into pots of 
car then jwai&r «OApwntng''tWkabouttwenty pim$s Paris roeakire. i he mouths 
ef the^ pots ate a* wickas; their bottoms *, but’their bellies, or middle part:*, 
are wider ’litaey are cotfcrtsd with as lkt of the fame earth, well luted, 
and are arranged in two parallel lines alohgtwp brick walls, which form the 
t«m Meg of £tom&. S^feto*. # taufe*. within^thefe walls j io that the 
center ftf eaeh pots fern the center of thjS tfeicknefs of the wall, and that end 
end* of the po& overhangs the within, while the other end overhangs the 
wai^ ; ^thbuS^'Ili' : ’•-«a^ch , '.,the$;p% are'..placed y that is,.• five 1 in 
each of the 1 fides.;bf ;d»e .fumade. . Betwixt- thefe 

wi&lrtbei* itieliesf which: fpace is -covered by-a 

iJlbtiftM* ,* {wwa**/©yeh feet.kmg, 
*5 * he otfwr * excepting a 
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EXTRACTION of VITRIOL from PYRITES. 

* * 

* 

Sulphur is not the only fubfUnce procured from pyrites; for befides that, 
d fit tent kinds of vitriols and alum, according* to the nature of the pyrites, are 
a lb txtraced : f<> that pyrites roay be coniidered as the Ores of vitriols and alum 
as will as of fulphur. * 

Tliel'e lalts do not exift in the pyrites ready formed, as the fulphur does; but 
aic, on the coi trarv, the products of the decompoiiuen of pyrites* and are new 
combinations relulting from this decomposition. In the pale-yellow martial py¬ 
rites, this decompofition is efie&ed without any other means than by expolure 
to moifltire and air, and by the re-a£\ion of the fulpbureous principle upon the 
iron which the pyrites contains, and with which the acid of the fulphur forms 
martial vitriol, as we may lee under the article Pvairas. When the vitriol of 
this pyrites is to be extradited, this mineral is to lie*laid in a large heap three 
feet thick, and expofed to the air during three years, till it has entirely fallen 
into powder; and it is then to be Ibiied up every fix months to accelerate the 
effloreicenee. The rain-water, which has wafhed it, is to be conducted into cal¬ 
drons into which old iron is thrown to iaturate the fuperfluous acid. After 
this fucceeds the evaporation and cryftalfization. 

It is not neceflaiy that the pyrites ihould fall into efflorefcencc for the extrac¬ 
tion of vitriol. 1 he afrion of the fire Which decompofes one part of the fulphur 
produces the fame effect. Tims, in the works at Schartzemberg in Upper 
Saxony, the vitriol is extrafled, by lixiviating the pyrites after the diftiUation 
of the fulphur, which is called in fome works, as we haVe before fa’td, the 
burnings of Julpbur , and which are in this work called Julpbur-brands. This 
operation confifts in impregnating well the lixivium with vitriol, by pouring it 
upon frefti parcels of tncie fulphur-brands, which is Called doubling the 
lixivium : then it is evaporated in a leaden caldron, .called. the fmpbur - 
soldi on ; and afterwards it is cryftallized- in a wooden vefitl. The fuiphur- 
brands, from which vitriol has been extracted, are not .thereby exhaufted; but 
they are expofed to the open air for two years* and are then again lixiviated for 
the extraction of more vitriol. * *♦ 

Vitriol is alfo made at Geyer, in Upper Saxony. The difference betwixt the 
me*hod employed there and at Schwartzemherg, is, that *t' 0 ey«r the pyrites 
has not been ufed for the extraction of fulphur by diftiUation, bwf has been 
toafied fifteen - days, and afterwards lixiviated. The lwrivitsm Is eyapo- 
rared in leaden caldrons, and afterwards put in fballow tub** Cal led coolers, 
where it depofites a yellow mud. The evaporation and deputation of this 
lixivium Iaft twenty-four hours, and theft the liqUctf *fs yut kto fthi to 
cryftallize. * r * I * 

The pyrites, which has been yoafted arid lixiviated pnpe at Geyer, is not 
thereby exhaufted; but is made to tunderep the fairte-dpefation tour or five 
times, by which it fttfwfhes more vipi -4 The yelldwshud which;* teofited 
from the lixivium is fejd,!as a cototibg Mid, to tftcr&*h&>becn 

calcined to redntfs. > " ^ \ ♦ 

Nature ftirnifhes a vitriol fttady 4 foruted in fofoeWmcmleft&a* .to ©Win 
which vitriol, nothing but Kxlmtkm is necefiary. Such hi 

l , - Ctefoaita, 
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Cremnitz, where there js a richqre of gSid. The vitriol is there extraacd merely 
for tfcfe oftprej^j^v^tiii^fortjsi; whfch is neceflary in the operation for 

parting the gofi V^fttalh^^th^it ipre.: iff die hctghboorhnod of Cremnitz, a 
foa-roc^^hd'.clay; which furnifh it by .means 

- :; . ■: ■ 

igtffol $£&#•*«$ ‘that obtained ar Collar 

by the liiiyMtictfi of a mitt^ ^rth^ :cbmpoted’ of particles of different ores, 
fourid icn^he gail^es of th%i|ffhe .at RammeHbcrg*, oh wjuch'we have already 
fpofcettr’ t ;;^hcv:.whtlcm:eff' C ''m% .;^iis A Tubi\ance ■ the.jjftlpftf .of m$r< 1 1 requires 

£ «. ** true, /that by the, W^od-fires made ip 
tbefe salaries.rack** .the. ipetaliic matteira^’njay . i? e difcngaged* 
aod a part fcid..of..ykjt|iph^-. fftikihg ; ;v#h the fubterra,. 

the,; thetalhq paatteb; it meets,, and fptms,all Jcinds of 
vitriols*, faefe&iitK$c jtome cry liah- 

liaed VittikK***#. fwiW^V^M* .gafeww*. ,$*!#« ho ,&ie. is ...ever" made. The 
-Germaifc,bf'Aamp^«lffe.' r -;$ome vitriols are, 
alfo found pot ,cry^lto^]^tlwhw%-.’V^»«s .cwre.d^ghe^. which. tqrmlh 
vitriol Xfeffare • cdm:fr&-Jlo%as >:; /Whaf/is, ebikd . **& » /t *. 

yellow, Qmtigt yitrlbR^he,^ © 4 #,,fo.qnd^in'.'tKe hupe, places, , : /. # ;;’ • 

, To ret^rh y to /the • copper,/ whence the _ martial 

vitriol! is^tw«be4 -*AtprjftffiiMAfr /by. pouring the' 
fame water upon.-.: different/ parcels of iti it Js ; then made to evaporate*: to 
depose ..fefedim^ ^vei'.alr^drlaicl. ..The f hit 

wat^fc.,Ci^*the;t^ ^<4 

■from thrir fevml [x ,,. , : .;.,., . , 

,,,Tfc||> of copper, is a. 

;ft^>%ic«|.;;/ T||/,Workmen call the 
£ne& -the:.'M' jMn* of kj&wh of 

roafted. and, melted 
W$n ils^pontaui as well 

a .■Ik.'. AiHChjt., frptja the 
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As to the blue vitriol, or vitriol of copper, »t Is extracted from the cupreous 
pyrites, or even from fulphureous copper ores, by the operations already 
mentioned. Frequently the ferruginous pyrites and mmeralsjalfo contain copper 1 
and therefore the vitriol extracted from them ig half martial and half cupreous, 
and is of a fea-green color. I 


EXTRACTION of ALUM from P Y R I TOUS**8UB- 
STANCES and from ALUMINOUS EARTHS. 

One part of the unmetallic earth which is always in pyrites, and in other 
metallic and lulphureous minerals >s fometimes of that kind of earths which 
are ioluble in acids, and particularly of the nature of that earth which is the 
bafr of alum. 

When the pyrites contains fome of this kind of earth,* the acid of its fulphur 
being difengaged either by the Cffioiefcence of the pyrites, or by its calcination 
and combuuion, ought to unite ttielf as readily, and even more fb, to this eaith 
than to the metals contained in the fame pyrites* anti form a true alum: ac¬ 
cordingly it fo happens, and alum is extra&co from pyrites or other fulphureous 
minerals containing this earth, by piocefifes fmiihr to thofo employed for the 
extraction of vitriols. t f ^ 

In England, a pyritous, flate* colored, folphurcaus ftbne is found, from which 
alum is extia&ed by torrefadiion and Hxiviarkm; but to this lixivium a certain 
quantity of foflile alkali, diflolved in water, is generally added. 

1 he Swedes have a flumng pyiices of a golden color, and fpeckled with 
filveiy fpots, from which they extrafU fulphur, vitriol, and afum. Sulphur and 
viund ate extracted from it by the methotls we have defertbedj and when the 
Ldvium yields no more cryffals of vitriol, an eighth part of putrefied Utme and 
lixivium of woodafhes is added* by Which a martial earth is.’precipitated: 
the liquor being poured off, cryftals of alum are obtained by evaporation. 

Finally, it appeals that in general, when alum is to bt extra&eo from ftsSphu* 
reous and metallic minerals, one and pure eryftals cannot be without fome dif¬ 
ficulty obtained, It is aim oft always neceffary to have recourse to addi¬ 
tions of alkaline matters, Curb as quicklime* and fixjed Or volatile alkaline fofts. 

Ti.eie difficulties proceed partly from this, that dif&ffent 'kinds of faJta are 



11 qce a eonnr , 

many of the vitriols, extra&ed from fofh ffi 
fr m alum, or from vifrjtolic AHs with j wfyf I 
of colcotbar and the qtthyittitU arb elfo thai 

the other hand, the ajutn whkfy i* frort* 

almoft always foqie vitrSbl, Ou^dal 
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But there arc uitractattic earths ami donee which contain alum, or its ma¬ 
terials, ready formed; Such la that earth whence alum is extruded at Soliauia. 

1 his mineral is an earth firmlar to marie in Confidence and color. If is ga¬ 
thered in the plain, and in the weftern part of the bolfatara. It is put into 
leaden caldrons two fret and a half in diameter, and as much in depth, till 
thefe veflMs be three quarters foil. The caldrons are iunk lb as to be almoil 
lewd with the ground, under a great hangar or fixed, at a difiance of lour 
hundred paces from the iidphw furnaces. Into each caldron water is p mied 
till it rife three or four inches above the mineral* The h'at ol rbe ground in 
this place is fuflkient to warm the matter, as it mrkes Mr. Reaunnu’s rbu- 
momeeer rife to 374 degrees above the freezing point. By this, means, without 
the expence or wood, 'tfe jfaline part is feparated from the earthy, and is ob¬ 
tained in large cryfols* 

Alutq in this ftate is ffcill mixed with many impurities, and is carried to the 
building at the entry of the Solfatara, where it is diffoived hy hot water in a 
great done veffel in form of a funnel. The purification of alum may be made 
io much more advantageoufly in this place, as no wood is necdTaiy, the natmal 
heat of the place beip-g fu fit dent for the procefs. 

To this kind of Natural alum may be referred that which is obtained merely* 
by evaporation from fame mineral waters 1 and ajfo the Roman alum which is 
obtained from a kind of free-ilone, although a calcination during twelve of 
fourteen hours, and an expafition £0 the air till it falls into efflorefcence be ne- 
eefiary. This done is not pyrttaus, but rather of the marie kind : theiefoie 
m effiorefcence is probably Nothing more than an extinction* and differs effeu- 
tially from the efflowfcence of gjrntfs* 

Such, ane the proeei&s by which fulphur, vitriol, and alum are obtained fiom 
minerals containing! thefe fobfEanixs. 

Thefe mineral* contain a great quantity of vitriolic acid, which chemifis can 
ftparate them* and they are* as it were, the grand magazines where nature 
depofites this acid, which is always Hound combined, as we have ken, with, 
font fobfonce on baft*. 
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machine u hich moves peftles, called boeafds, or Hampers, After this opera¬ 
tion, when the pans of the mineral are fpecifically heavier than thofeof the 
umnetallic earth or ftone, rhefc latter nuv be feparated from the ore by wafhmg 
m canals through which water flows. With regard to tills wafhing of ores, it 
is neceflary to obferve that it cannot fticceed but When the ore is fenfibly heavier 
than the foreign matters. But the contrary happens frequently, as well becaufe 
quarts and ipar are naturally very ponderous, as becaufe the metallic matter 
is proportionably fo much lighter as it is combined with more fulphur, • 

When an ore happens to be of this kind, it is neceflary to begin by roaft- 
ing it, in order to deprive it of the greateft part of its fulphur, 

It happens frequently that the pyritous matters accompanying the ore are fo 
hard that they can icarcely be pounded. In this cafe it is neceflary to road: 
it entirely, or partly, and to throw it red-hot into cold water j by which the 
ft ones are fplit, and rendered much more capable of being pulverifed. 

Thu* it happens very frequently, that roafting is the*rft operation to which 
an ore is expoled. 

When the fubftanee of the ore is very fufible, this firft operation may be 
dnpenfed with, and the matter may be immediately fufed without any previous 
roafting, or at leaft with a very flight one. For, to effe& this fufion, it "is 
ntceflaiy that it retain a certain quantity of its fulphur, which, with the other 
fluxes added, ferves to deftrov or convert into fcoria a conflderable part of the 
ftoney matter of the mineral, and to reduce die reft into a brittle fubftanee 
which is called the matt of lead) or of copper, or other metal contained in the 
ore. T his matt is therefore an intermediate matter "betwixt the mineral and the 
metal * for the metal is there concentrated, and mixed with lefs ofelefs matter 
than it was in the ore. But as this matt .is always fulphureous, the metal 
which it contains cannot have its metallic properties. Therefore it muft be 
roafted feveral times to evaporate the fulphur, before it i* remelted, when the 
puie ms tal is required. This fufion of an ore not roafted, or but fljghtly roaft- 
td, is tailed crude fufion. 

We may here obferve upon the fubjeft of wafhihg and roafting of ores, that 
as arf'uic is heavier than fulphur, and has nearly the Weight of metals, the 
ores in which it prevails aie generally very heavy 1 * and confcqurtnly are fuf- 
ceptible of being wafhed, which is a great advantage. v®ut pn the o%r fide, 
as arfen * i* capable of volatilifing, fcorifying, and deftrbying many metals, 
the fc ores have difadvantage^irt the roafting and fufion, in both Which eon* 
fidn/ble lofs is caufed by the arfenk, Some ores contain, befides wmty 
ot r volatile femi-metals, fuch as antimoby and zinc. on- 

t- d,ible, and ars'thefefore negle&ed. They art called mum ttyket, rapa¬ 
cious ores. * « j \\ ' **’ff 

When the metal has Been freed M.imu&as is matters 

by thefe preliminary operations, ktyg *4* complew -pttfSrt. W Mona 
moie or lefja&equently "w;oa*edi lift wm# proper zither 

to . bfafb the Veft df the iutehur and adenie^ or to complete *thc viwficastan 
'«■ ico.dkuion of the tfiimeisiftte ftories aijHMt' * •/' d } 1 j 

" • ’l,\|WNr» 
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Laftly, as ores frequently contain feveral different metals, thefe are to be 
feparated from each other by ^oceffes fuited to the properties of thefe metals, 
Of vvhich. we fhall fpeak/i#re |>articoIarly as we proceed in our examination of 
the oresof each metal., 0 ■” * 


, ' i * l I i»l , f l f 

. (/} To facilitate the extra&iorr of metal¬ 
lic fubftanees from the ores and irfincralsCon- 
taining |hcm, fome operations previous to 
the fulion Or fmelting of them ores and 
minerals are jgerierally, nedeffary. Thefe 
operations Canfift of, i. The feparation of 
the ores and metallic matters from the ad¬ 
hering unmttaHic earths and ftooes, by ham¬ 
mers, and other mechanical inftrumems.j 
and by washing with water... a# Their <2?- 
viftm or reduction into final lerparts hy cOn- 
tulion and trtturxtum, that by anothe|;w?afh- 
ing with water they -may, W;t»ore / j^*^l{y 
clearifed from extraneous rriattfi&pty W-' 
dered fitter for the jubfequent operations, 
calcination - or roatoittg,:: >iid fuupi||* > # 3r 
Roaftlng or takinetfanf thjp.. u£e»; pr wbkh 
operation are, to expel the volatile*' ofele&» 
or noxious ftibtoances, as waterj Vitriolic 
acid, fuJphur,,and arfenic; to fender the ote 
more > • friable '■;*iid ''.fitter 1 • for- 
contusion, and: fufion j ■ aqdv< la ftly * to wHiw 
and detoroy the viler.^ metals *. for _ inftance, 
the ironed copper-ace$y by means of the fire, 
and' «* 

quarry, f'bnt%ih^' : fiihialik'veii»a 

or particles, arefriiquently'm’ade red hot, arid 
then, extingui&etf in pold ■ water, that they 
may he- rendered fuffictentfy friable and 
pulverhbfe* to allow tfie ,lftfpa ; r*ticm,; of the 
i»§iaWi4Ha*tic{ea» v : -. 

'q^itpc^ry i f^mdt?'Ve'.tnetills' * 

• .forTbme of'th> dc'ber ,gpld*'ajatb ; liJyprrores’5, 
ffat&wti. $:vrkieh' 

. ■. may; 

.‘'the 

• ; ;«WiSM3L _ 


■;4he ore ie« 

* ; tf'S . * 1 i_v 



4. The ores not thoroughly roafted by one 
operation muft be expo fed to a fecond- 5; 

T he fire may be entreated towards the end, 
that the noxious matters more ftrongly ad¬ 
hering maybe expelled. 6. Fuel which yields 
much flame, a$ Wood and foflil coals free 
from fulphur, is faid-to be preferable to 
charcoal or cuafcs, Sometimes cold water 
is thiown on the calcined ore at the end of 
the operation, while the ore is-yet hot, to 
render it more friable. 

No general rule can be given.concerning, 
the duration or degree of the fire, thefe be¬ 
ing very various according to the difterenro 
of the ores. A t-oafting during a few hours or 
days-is fufficieiH for many.ores j while fome,. 
fuch as the ore of Rammeifberg, require that 
itfhould be continued during ieverol months. 

Schlatter enumerates five methods of rout¬ 
ing ores. t. By contorudting a pile of ores 
arid" fuel placed m alternate torata, in the 
open air, without any furnace. See Plate II. 
Fig. «*• and Fig. | 4 . 2 . By confining fuch a: 
pile - within walls, but without a roof.. 3,, 
By. placing the pile under a roof,; Without 
lateral walls.' 4. By placing the pile in a. 
furnace-confiding or walls and a roof. <5. 
By roaming the ore in a reverberatory fur¬ 
nace, in which kmuft be continually toured 
with an. iron*rod. ; 

; . Several kinds of fujhns of ores may be dif* 
^ogpifliedi 1. When a futphurcojs ore is 
mtaach esartby fr.actcir, from which 

rinec.hanical 
«■-melted, ih Order to 
thirfeearthy matters, and 
‘•‘’“"'U.k ephteats. By this- 
^hmr is diffipated, and • 
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OPERATIONS bn ORES cf NATIVE GOL Vi and 51tVER, 
by WASHING and by RlRUCUjl'X.,! . 

■ 4’It X 


Earths and fand arc at firft feparated by wafllmg with water* ijy which of e- 
rai ion* the greatefe part of what is not gold, being lighter, is carried off* After 
this a feeond wafhing is made with mercury, Which having the property of 
uniting with gold, fcizes this metal, amalgamates With it, and fcparates it 
exactly from the earthy matters, with all which it can fbrm no union. 

applying a heat fuflicient only to melt the The fluxes rnoft frequently employed in 
metals, which are thereby feparated from the the fmelting of ores are, calcareous earth, 
adjuring extraneous matters* This fepara- floors or vitreous {pars, quart* and fand, 
tiori of metals by fufion, without the vitrifi- fufibie ftones, as flates, bafaltes, the fevcral 
cation of extraneous matters, may be called kinds,of fcoria, and pyrites. 

4liquation . Generally, p compleat fuficn,of ■ garth is ufed: to facilitate the 

the ore and vitrification of the earthy .matters fhfibfi of ores of iron, and of fotne of the 
are neceflUry for the perfeCl £epar»«ion of the poorer ores of copper, and, in general, of 
contained metals- Jdy this method,, metals ores mixed with argillaceous earths, of with 
are obtained from their ores,.ibmetime$> pure, fisltfpar. ! Tnrs earth has been fometifnes 
and fome times mixed wirh other metallic addedwith a vteVyof. fepara ting the fulphur, 
fubftances, ffQin which they mult be after- to which it very readily unites : butbytbis 
wards feparattd.i as we fhall fee, when we union, the fulphur is detained* and'a hepar 


treat of the extraction of particular metals* 
To procure this (eparatioo of metals from 
ores, thefe mu ft be fotbidy liquefied, that the 
final l metallic .particles may difengage them- 
{< Ives from the fcoria; but it mud not be (a 
tlu'11 as to allow the; metal to precipitate be- 
fore it bq perfectly di/engaged from any ad¬ 
juring extraneous matter* or.to pecva.'e and 


ts formed, which readily diffbl yet iron ahd 
other metal*, and fo firmly adheres to them, 
that they cannot be fej^arated without more 
difficulty than; they could from the original 
ore* ’This additionfo&bre&rehfit W hi 
made tiil the fuJphuf bf pceiriOufly Well ’ ex- 
pailedi-' ; ’ ' f ' 11 •' , ■' ■-; 

Flmrjt at fttfikU fears facilitate the fufiofi 

.V ... ...it- _.If: j u «it, A.A i » 


deltroy theeootyining vtfck updi furnaces of molt mstalht: tttiiicr*l#i 'Xud alfe;.of cat* 
Some ores are fufliciently fufibie; but others cateous,. and argillaceous earths* of fteatites. 


r< quire certain additions cal led fiuxts t to albeftbs, and pfiiTomb othdij ^ififufititod^oneay' 
promote their fufipn* and the vitrification of bat not earths wiiihhub 4 • mikture 

their, unri^cdlie parm^i and. alio.to.render ofcsrtcafeoua’efffth;' • 


the. {curia* fufScicnd y thin . to aUfiW tfre \Sm- 
pai'itiou-of.^.iMe^iiic pptudio*. ■ i,4i - '' 
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owe* a.ccot#«g; l<* the- sjublity. of ’-imtik 
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The mercury thus charged with gold is prefTed through. fliamoy leather, and 
nhe oold is retained united with a part of the mercury, from which it may be 
eaiilv di fen eased by expofure to a proper degree of heat, which difiipates and 
evaporates thf mercury, while the g.ld, being fixed, remain,. 

This is the foundation of all the operations by whicn gold is obtained irom t.*e 
rich mines of Peru belonging to the Spaniards. Thele operations confift m 
wafhin°'S, triturations, and amalgams in- the great by help or machines. We 
ihall not enter into thele details, becauie they rather belong to mechanics than 
to chemiftry. They who are defirous to know them, may confult a woik 

■written by Alonzo Barba on this fubjeft. , , r c 

The ores of native filvcr are much rarer and lefs abundant than tho.r ol 
gold But if any of this kind were found fufficiently rich, they might be 
treated with mercury exa£Uy in the fame manner as the ores of native gold, (m) 


difficultly fufible copper-ores, to form the 
fulphureous compounds called matts , that 
the ores thus brought into fulion may be 
feparated from the adhering earthy matters, 
and that the ferruginous matter contained 
in them tnay be dell roved, during the fub- 
fcquent calcination and fulion, by means of 
the fulphur. 

As in the ores called calciform , the me¬ 
tallic matter exiHs in a calcined ftate ; and 
as calcination reduces the metals of mineral * 
ifed ores (excepting the perfe& metals) to 
that {late alfo; therefore all calciform and 
calcined ores require the addition-of feme 
inflammable Jubftance , to furnifli them with 
the phlogifton nccetfary for their reduction 
to a metallic ftate. In great works, the 
charcoal or other fuel ufed to maintain the 
fire produces alfe this effect. 

Metals are fometimes aftlded in the fulion 
of ores of other more valuable metals, to 
abforb from tbefe fulphur or arfenic. Thus 
iron is added to fulphurated, cupreous, and 
filver ores, Metals are alfo added in the 
fufion of ores of other more valuable metals, 
to unite with and colle& the fmall particles 
of thefe difperfed through much earthy 
matter, and thus to affitt their precipitation. 
With tbefe intentions, lead is frequently 
added to ores and minerals containing gold* 


filver. or copper, 

Orel of metals are alfo fometimes added to 
affift the precipitation of more valuable me¬ 
tals. Thus antimony is frequently added 
to aflift the precipitation Of gold intermixed 
with other metallic matters. See purification 
of gold by antimony. Thus far of fmelting of 


ores in genera*. ; • * 

t m ) Qold is frequently contained m the 
ores of other metals, cite in a native or 


mineralifed flate, and in fanch, ef .ecidlly 
thofc which are black and ferruginous. 6 lee 
Ores </Gojld. 

Vi gold be contained in ores of other met.ih , 
thefe'metals together with the gold may be 
fir It extradted by the oidinary proedf s for 
(melting thefe ores ; and the gold may be th 11 
feparated from the metallic mafs thus ob¬ 
tained, by mixing and fufing this mafs with 
a quantity of lead, and by the procefs of 
cupc-llation, deferibed in the articles Essay 
of the Value c/'Sii.ver, and Refining. 
Generally, the operations for obtaining gold 
from ores of imperfect metals arc precifely 
the fame as thofe for obtaining filver, to 
which theiefe re we refer. Moft frequently 
a quantity of filver alfo iscontained in thefe 
ores} and in this cafe the perfect metal ob¬ 
tained by cupellation is an allay of gold and 
filver, which muft be afterwards feparated by 
the procefles called parting. See Parting. 

Many trials have been made to procure 
the fmall quantity of gold contained in the 
ferruginous Jdnds, at a moderate expence 
{See Ores i^Gold) ; but as no work of this 
kind is now eftablilhed, we may prefume they 
have not been fuccefsful. The heft efTays 
of this kind have been made, according to 
Schlutter, in the following manner. 

The fand is to be made red-hot, and ex- 
tinguifhed in cold water four times, by which 
its color is changed from the original yel¬ 
low, red, or black, to a reddilh brown. It 
is obferved to emit, during the firft and fe- 
cond calcinations, bn arfenical fmell; and 
this fmell may be produced again in the fol¬ 
lowing calcinations by adding feme inflam¬ 
mable matter. Let an ounce of the cal¬ 
cined fand be mixed with two ounces of 
(Juutt granulated 
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SMELTING «/ORE$ o/SILVER. 

As filver, even in its proper ores, is always &llayed with Tome other metals 
from which it is intended to be feparated, after that the filver ore has been 
well roafted, it muft be mixed with a greater or leis quantity of lead previous 
to its fufion. 

Lead has the fame effe£b in fufion of gold and filver as mercury has upon 
thefe metals by its natural fluidity •, that is to fay, it unites with them, and fe- 
parates them from unmctallic matters, which, being lighter, rife always to the 
furface. But lead has the further advantage of procuring, by its own vitrifi¬ 
cation, that of all metallic fubftances, excepting gold and filver. Hence it 
follows, that when gold and filver are obtained by means of mercury, they ftill 
remain ..Hayed with other metallic fubftances; whereas when they are obtained 
by fufion and fcorification with lead, they are then pure, and are not allayed with* 
any metals but with each other. 

In proportion as the lead, which has been united to the gold and filver of 
the ore, is fcorified by the action of the fire, and promotes the fcorification of 
the other metallic matters, it feparates the perfect metals, and carries with it all 
the others to the furface. There it meets the unmetallic fubftances, which it 
likewiie vitrifies, and which it changes into a perfect fcoria, fluid, and fuch as 
a fcoria ought to be to admit all the perfect metal contained in \p to precipitate. 

When all heterogeneous matters have been thus difengaged by fcorification 
with lead, the perfect metals, to which fome lead ftill remains united, are to 
be fmther purified by the ordinary operation of the cupel. 

The common rule for the fufion and fcorification of filver ore with lead, is 
to add to the ore a quantity of lead fo much greater as there is more matter to 
be fcorified, and as thefe matters are more refradtory and of more difficult fufion. 
Silver ores, or thofe treated as iuch, are often rendered refractory by ferruginous 

granulated lead, anrl one ounce of black, flux, flux, which is tob expenfive for great ope- 
and put into a Heffian crucible, with half rations, fome have added, to an ounce of the 
an ounce of decrepitated fea-falt upon the fand, two ounces of litharge and a little 
furface of the mixture. The crucible is to powder of charcoal, by which they have pb~ 
be phi-*d in a good blaft furnace, and a tained the fame quantity of perfect metal, 
ft ran .j fire is to be excited. The matter con- The fcoria in thefe efl'ays has been always 
t..sned in the crucible is to be frequently found fo contain fome perfect metal. 

>r. .red with an iron-rod, and the heat is to The Hungarian copper ores, from which 
We continued till the fcoria is thin and per- gold and filver are profitably extracted, con- 
fe£Uy fufed. When the crucible is broken, tain a lefs quantity of thefe perfect metals 
a regulus of lead will be found, containing than many ferruginous fands. But tney 
the "gold and filver of the fand. By this may be formed into a matt, by fufion with 
method Mr. Leberccht obtained, in eleven pyrites, of which treatment the fands are in- 
effi.ys, from 840 to 844 grains of perfect capable. From this matt, the gold and filver, 
metal from a quintal of find. Of the per- along with the copper of,the ore, may be pre¬ 
fect metal obtained, from a fourth to a third ci pita ted, apd feparated from the fulphur of 
part was gold. Some parcels of find have the pyrites, by addition of iron, which being 
yielded more than a thoufartd grains, and more difpofed than the other metals to,unite 
fome not more than 350 grains per quintal, with fulphur, difengages thefe metal 1, and 
Inftcad of the granulated lead, and the black allow s them to precipitate. ' 

earths. 
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earths, pyritous matters, or cobalts, containing always a confiderable quantity 
of an earth which is unmetallic, very fubtle, and very refradory, and 
which renders a confiderable augmentation of the quantity of lead neceflary. 

The quantity of lead which is commonly added to fufible filver-ores, that do 
not contain lead, is eight times the quantity of the ore. But when the ore is 
refradory, it is neceflary to add twelve times the quantity of lead, and even 
more; alfo glafs of lead, and fluxes, iuch as the white and black fluxes; to 
which.however borax and powder of charcoal are preferable, on account of t.io 
liver of fulphur.formed by thele alkaline fluxes. 

It is neceflary to obferve, that faline fluxes are only uied in fimll operations, 
on account of their dearnels. To thefe are fubftitmed, in the great opera¬ 
tions, of which we now treat, fandiver, fufible fcoria, and other matters of 
little value. 

The greateft part of the filver now employed in commerce is not obtained 
from the proper ores of fllver, which are very fcarce, but from lead, and even 
4 copper-ores, which arc more or lefs rich in filver. To give an idea of the man¬ 
ner of treating thefe kinds of ores, from which filver is extra&ed in the 
great works, we fhall briefly deferibe here, after Schlutter, the fmching of the 
ore of Rammelfberg, which contains, as we have already faid, f’everal different 
kinds of metals, but particularly lead and filver. 

When this mineral has been difengaged from its fulphur as much as pofliblc, 
by three very long roafltings, it is melted in the Lower Harts: in Saxony, in a 
particular kind of furnace, called a furnace for fmelting upon a hollow or 
caffe. See Plate II. Fig. 13. The mafonry of this furnace is compofed of 
large, thick dates, capable of fuftaining great heat, and cemented together by 
clay. The interior part of the furnace is three feet and a half long, and two 
feet broad at the back part, and one foot only in the front. Its height is nine 
feet eight inches. It has a foundation of mafonry in the ground ; and, in this 
foundation channels are made for the evaporation of the moifture. Thefe 
channels are covered over with ftones called covering Jiones. The hollow or 
cafle, which is made above thefe, is formed of bricks, upon which are placed, 
firfi, a bed of clay;* then a bed of fmall ore and lifted vitriols; and, ladly, 
a bed of charcoal-powder beat down, called light brafque , The anterior 
wall of the furnace is thinner than the others, and is called the chcmife. 
The back wall, which is pierced to give paflage to the pipes of two large 
wooden bellows, is called the middle wall. When the furnace is thus pre¬ 
pared,* charcoal is thrown into the hollow, or cafle*, which bung kindled, the 
. fire is" to be continued during three hours, before the matters to be fufed are 
added. Then thefe matters are thrown in, which are not the pure ore, but 
a mixture of feveral fubftanees, all of which are (omewhat profitable. The 
quantity of thefe matters is fufficient for one day’s work; that is for a fufion 
of eighteen hours; and it confifts of; 1. Twelve fchorbens or meafures of well 
roafted Rammelfberg ore ; {'the fchorben is a meafure whofe contents are two 
feet five inches long, one foot feven inches broad, and a little more than a f oot 
deep: It is equal to $2 quintals of that country, Cologn weight, at 123 pounds 
each quintal). 2, Six meafures of fcoria produced by the fmelting of the ore 
of Upper Hartz, .which is refradory, and what workmen call cold. 3. Two 
meafures of knotijuh which is an impure fcoria containing feme lead and filver, 
” • ’ ’ * ' ‘' Uu u u a which 
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which has been formerly thrown away as ufeleft, and is now collected bp 
women and children. Befides thefe, orher matters are added, containing lead 
and filver, as the tefts employed in refining, the drofs of lead, impure litharge, 
and any rubbifh containing metal, which was.left in the furnace alter the fore ¬ 
going fufion. All thefe matters being mixed* together are thrown into the fur¬ 
nace : And to each meafure of this mixture a meafure of charcoal is added. 
The fufion is then begun by help of bellows •, and as it proceeds, the lead 
falls through the light brafque or charcoal bed, into the hollow, ot cafie, 
where it is prderved from burning under the powder of charcoal. The fcoria, 
on the other hand, being lighter and lefs flued, is fkimmed off from time to 
time by means of laddies, that it may not prevent the reft of the lead from 
falling down into the hollow. Thus, while tl.c i'ohon lafts. frefli matters and 
frefh charcoal are alternately added, till the whole quantity intended for or c 
fufion, or, as they call it, one day , be thrown in. 

There are feveral eftrntial things to be remarked in this operation, which '.s 
very well contrived. Firft, the mixture of macro^ front which a little lead 
and filver is procured, which would other wife be loft; and which have abb 
this advantage, that they retard the fufion d the Rammelfcerg ore. which, 
however well roafted it has been, retains always * nougn of the fulpliur and 
iron of the pyrites mixed with it, to render it too Ambie or too fluid, lb rfr.t 
without the addition of thole matters, nothing would be obtained but z ni.ut. 
It is even neceflary, notwithftanding thefe additions, not to halten the fufion 
too much, but to give time for the ore to mix with the other rmtters, e! r e it 
would melt and flow of itielf before the reft. Secondly, t’ e fufion of the ore 
through charcoal, which is praftiled in moil fmelting-houfe" id for almoft all 
ores, is an excellent method, the principal advantage of which v the laving 
of fuel. The action of the burning charcoal directed imme-batvly upon the 
mineral, at the fame time that it melts it more readily and ,, -uj-nilly, alfo 
fupplies it with the phlogifton neceflary to bring it to a perfect fl.ij*. 

We mentioned, when treating of vitriols obtained from tl Ratnmclflicrg 
ore after its firft roafting, that a white vitriol was alfo obtained, and prepared 
at Gojlar , whole bails was zinc: which proves that this or* contains alfo a terrain 
quantity of this lemi-metal. As this ore is fmelted in a m. -?/■>' where the ?rz 
is well underftood of extracting every thing which a miner..! corun. ,s, ft in tins 
fufion zinc and cadmia are obtained in the following manner. Wht fur¬ 
nace is prepared for the fufion; it is neceflary to dole it up h tie* fore-part, be¬ 
fore thefufinn is begun. 

• ** Firft of all, a gritt-ftone is to be placed, fupported at tlw height of three 
“ mchts. This (tone is as long as the furnace r broad, and the height of it 
** is level with the hole where the bellows pipe enters. It is fattened on each fide 
“ of the furnace, externally and internally, with day. Upon this ftone a kind 
“ of receptacle, or,, as it is called, the feat of the zinc , is made in the following 
** manner. A' flat, flaty ftone is chofen, likewile as long as the furnace is 
“ broad, and eight inches in breadth. This is placed on the gritt-ftone above- 
“ mentioned, in fuch a manner, that it inclines confidently towards the front 
“ of the furnace, arid that its bottom touches clofely the gritt-ftone. It is 
** faftened/with day, which is alfo laid upon the feat of the zinc. Upon this feat, 

“ which is to receive the zinc, two round pieces of charcoal are placed, and upon 

44 thelc. 



S M E 


70 f 1 

n tliefe a ftone, called the zinc ftone, refts, which is about a foot and a half 
** in length, and ciofes one part of the front of the furnace. This (lone alfo 
4 ‘ is fattened on each of its fides with clay. Clay is likewile put under the 
“ ftone betwixt the two pieces of charcoal, which hinder it from touch- 
“ ing the feat of the zinc. 1 he under part of this ftone is but flightly luted,, 
“ that the workmen may make an opening for the zinc to flow out. Thus 
“ is made th? feat or receptacle of the zinc to detain this merallic fubftance, 
“which would otherwife fall into the hotteft part of the fire, called by the 
“ workmen the melting place, and would ,be there burnt: whereas it is ■ 
“collected upon this receptacle during the fufion, where it is flickered from- 
“ the action of the bellows, and contequently from too great heat, 

“ When all the matter to be fuled in one d.iy is put into the furnace, the” 
“ b ! aft of air is continued till that matter has lunk down. When it is half way 
down the furnace, they draw out the fcoria, that more of the ore and other 
ir matters naav be ei.pofed to the greaicft heat. As foon as the fcoria is cooled 
“ and fixed .1 firrie, two ill >"el-fulls of finall wet fcoria or fand is thrown clofe 
4 ' to the furnace, and brat down with the Ibovel*, then the workmen open 
“the fiat or receptacle of zio \ and ftrike upon the zinc-ftone to make the 
“ firm metal flow our. As loon as the pureft part of it has flowed out, it 
“ isfprinkled with wv.fci aid carried away. Then the workmen feparate-entirely 
“ the zinc-ftone from toe -71U A' 'tie furnace, and they continue to give it Jirde 
“ ftrokes, that the final 1 particles of zinc difperfed among the charcoal may 
“ fill down T his being done, the ftone is removed, and the zinc is 
“ fepanted fr ;r the charcoal by an iron inftrtitnem is cleaned, anti remelted 
“ along wirn the zinc that flowed out at iirft, and is caft into -round cakes. 

l hv. reafm v. ,iy tlv zinc is withdrawn before the bellows ceafe to blow, iu , 
“ that if ir w Irtt rid the charcoal on the feat or receptacle was con fumed, ic 
“ wocid ! • mofl / Ivut, and little would be obtained. Thus after the zim 

fin on is finiftied by blowing the bellows till the end.” 

'1 hus ; i*i feparared from the ore of RammeUberg,. and is not con¬ 

founded in i\ .if'iit or caffe witkthe lead and filver, becaufe being a volatile 
femi-metal. ; t cannot Support the activity of the fire without rifing into vapors, 
winch :ik co^den^-d in the place leaft hot, that is to fay, upon the ftoncs ex- 
prefily pn:p wi ±.*r th .c purpofe, and which being much thinner than the other 
wails or * fu’iurc, are continually cooled by the external air. 

It is ah < ut thi- furnace, and after the fufion of the RammeUberg ore, that 
the cailmia »f Ant, or the cadmia of furnaces , h obtained. This ore is com- 
pofed of fuiphurcous and terruginous pyrites, of true lead ore containing filver, 
and a very hard ?nd co.jdp^ matter of a dark brow nifti-grey color, which is 
probably a lap's caUminari.% or an ore of zinc. Thefe fevcral matters of the 
RammeUberg ore a- ' not feparated from each other, either for the roafting or 
for the fufion. Thus there zinc in all the parts of the roafted ore, and .much 
more of it would be obt....,vd, if it was not fo eafily inflammable.. All the 
zinc which is obtained is preferved from burning by falling, while in fufion, 
behind the chemile or forepart of the furnace, which is, as has been fi ici, 
a kind of fchitlus or flare, called by the woikmen Jleelftone: But. the part of 
tiiis femi-metal which falls in the middle of the furnace, near thc^iiiddk.waik 
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or towaids the fides, being cxpofed to the greateft heat of the fire, is there 
burnt *, and its fmok'e or flowers attaching itielf on all fides to the walls of the 
furnace, undergo there a ienii-f'ufion, which renders this matter fo hard and 
io thick that it muft be taken away after every fourth fufion, or, at moft, after 
every fixth fufion. Thar which is found attached to the higheft part of the 
furnace is the belt and pure it. The reft is altered by a mixture of a portion 
of lead which it has carried up with it, and which from its great weight and 
fixity has hindered the zinc from rifing fo high as it would have done alone. 
Thcrdoie with this kind of impure cadmia dudtile brals cannot be made. 

Almolt all the zinc we have, as well as the cadmia of the furnaces, is ob¬ 
tained from the Rammelfberg ore, by the procels deferibed, and conlequently 
is not the produce of a pure ore of zinc, or lapis calaminaris, which is never 
fufed for that purpofe. Before Mr. Margraaf, although it was well known that 
this ore contained zinc, and that it was employed for the making of brafs, 
a convenient procefs for extraditing zinc from it was not known, becaufe when 
treated by fufion with fluxes, like other ores, it does not yield any zinc; 
which proceeds partly from the refra&cry quality of the earth contained in the 
calamine, that cannot be fufed without a very violent fire ; and alfo from the 
volatility and combuftibiiity of the zinc, which for this reafon cannot be col¬ 
lected at the bottom of a crucible, as a regulus under a fcoria, like moft metals. 

M Margraaf has remedied theie inconveniences by diftiiling lapis calaminaris, 
mixed with charcoal, in a retort, to which is joined a receiver containing feme 
water, and confequenrly in dole veflels, where the zinc by the help of a very 
ftrong fire indeed, is fublimed in its metallic form without burning. He alfo 
by the fame method reduced into zinc the fewers of zinc , or pompbolix y cadmia 
of the furnaces, tutiy , which is alfo a kind of cadmia; in a word, all matters 
capable of producing zinc by combination with phlogifton. But it is evident 
that luch operations as thefe are rather fit to iupply proofs for chemical theory, 
than to be put in practice for works in great («). M. Margraaf has obferved, 
that the zinc which he obtained by this procefs was lefs*britde*~than what is 
obtained from the fufion of ores; which may proceed from its greater purity, 
or f; om its better combination with phlogifton. 

Alter this digreflion which we iuve now made concerning the operation in 
the great, by which zinc and cadmia are obtained, and which we could not 
inlert clfewhere, becaufe of the neceftary relation it has with the fmelting of 
the UutnmelftxTg ore, we proceed to the other operations of the fame ore, that 
is to lay, to the fnery, by which the filver is feparated from the lead, which are 
mixed together, forming what is called the work. 


(#) Zinc is obtained not only in the 
method ufed at Gofiar abov.e-defiribed, but 
is alfo extradied in great works from lapis 
calaminaris and calcined blend, by a diftil- 
lation fimilar to that by which Mr, Mar¬ 
graaf has eflayed ores of zinc. The firft 
work of that kind was erwfied in Sweden 
by Mr. Von Swab, in the year 1738. The 
ore employed was a kind of blend 3 this 


ore, when calcined, powdered, and mixed 
with charcoal, was put into iron or ftonc 
retorts, and the zinc was obtained by diftil- 
lation. In Briftol a Work is eftabliflied in 
which zinc is obtained by a diftillation ty 
difeent. See a fed ton and defeription of the 
furnace and apparatus employed. Pjlatz II. 
Fig. 22. and exflanatim. 


This 
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This operation differs from the fining of efiay, or in fault, principally in this 
circumftance, that in the latter method of fining, all the- litharge is ablorbed 
into the cupel, whereas in the former method the greatcft part of t as litharge is 
withdrawn. 

The fining in great of the work of Ratnmelfberg is performed i 1 a furnace 
called a reverberatory furnace , This furnace is lo conftru&ed that the flame of 
,wood burning in a cavity called the fire-place, is determined by a current of air 
(which,is introduced through the afli-hole, and which goes out at an opening on 
one fide of that part of the furnace where the work that is the lead and nivvr are) 
to circulate above, and to give the convenient degree of heat, when the fire is pro¬ 
perly managed In this furnace a'great cupel, called a tcjl, is difpoied. This teit is 
made of the allies of beech-wood, well lixiviated in the ufud manner. In ibme 
foundaries different matters are added, as fand, fpar, calcined gypfum, quicklime, 
clay. When the reft is well prepared and dried, all the work is put at once upon 
the cold teft, to the quantity of fixty-four quintals for one operation. Thai die 
fire is lighted in the fire-place with faggots, but the fufion is not urged too 
faff ; 1. That the teft may have time to ary : 2. Becaufe the work of the Kam- 
melfberg ore is altered by the mixture of levcral"metallic matters, which u. is 
proper to feparate from it, otherwile they would fpoil the litharge and the lead 
procured from it. Thefe metallic matters are, copper, iron, zinc, and matt. 
As thefe heterogeneous fubftances are hard and refractory, they do not melt 
fo foon as the work, that is, as the lead and lilver; and when the work is melted, 
they fwim upon its furface like a fkin, which is to be taken off. Tliele impu¬ 
rities are called the feum, or the jirjt-wajie. What remains forms a feeond 
feum, which appears when the work is at its greateft degree of heat, but before 
the litharge begins to form itfelf. It is a fcoria which is to be carefully taken 
off. It is called the feeond wajlc. 

When the operation is at this point, it is continued by the help of bellows, 
the wind of which i^direCled, not upon the wood or fuel, but upon the very 
furface of tiie metal-, by means of iron plates put for that purpofe before the 
blaft-hole, which are called papiilons. This blaft does not fo much cncreafe 
the intensity of the Tfire, as it facilitates the combuftion of the lead, and 
throws the litharge that is not imbibed by the teft towards a channel, 
called the litharge way,, through which it flows. The litharge becomes 
fixed out of the furnace: the matter which is found in the middle of 
the largeft pieces, and which amounts to about a half or a third of the 
whole, is friable, and falls into powder like fand. This is put into binds 
confining each five quintals of it, and is called faleable litharge, becaufe it 
is fold in th t ftate. The other part which remains folid is called cold litharge , 
and is again melted and reduced into lead. The fufion is called cold fufion, and 
the lead obtained from it, cold lead , which is good and faleable when the 
work has been well cleared from the heterogeneous matters mentioned above. 
The tefts at>d cupels impregnated with litharge are added in the fufion of the 
ore, as we have already related. 

When two thirds, or nearly that quantity, of the lead are converted into 
litharge, no mote of it is formed. The filver then appears covered with a 

whit* 
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white (kin, which the Hirers call lightening , and the metal, lightened or fined 
fsl:\r. 

The filver obtained by this procefs of fining is not yet altogether pure. It 
ft ill contains fome lead, frequently to the qumtity of four drams in each marc, 
or eight ounces. It is delivered to the workmen,* who compleat its purification 
by the ordinary method. This Uft operation is the refining , and the workmen 
employed to do it are called refiners. A fining of fucty four quintals of work, 
yields from eight to ten marcs of fined filver, and from 35 to 40 quintals of 
litharge j that is, from 12 to 18 of faleable litharge, from 22 to 23 of cold 
litharge, from 20 to 22 quintals of impregnated reft, and from fix to feven 
quintals of lead-drofs. The operation lafts from 16 to 18 hours. ( 0) 


(0) Ores containing filver may be divided 
into four kinds j 1. Pure , or thofe which 
are not much compounded with other metals. 
2. GuLniail, in which the filver is mixed 
with much galena or ore of lead mineralilcd 
by fulphur. 3. Pyritous, in which the filver 
is mixed with the martial pyrites. 4. Cu¬ 
preous ; in which the filver is contained in 
copper-ores. To cxtradl the filver from 
thefe feveral kinds of -ores, different ope¬ 
rations are neceffary. 

Native filver is feparated from its adhering 
earths and (tones by amalgamation with 
mercury, in the manner directed for the re¬ 
paration of gold; or by fufion with lead, 
from which it may be afterwards feparated by 
cupellation. 

Pure ores feldom require a previous calci¬ 
nation, but, when bruited and cleanfed from 
extraneous matters, may be fufed dire&Iy, 
and incorporated “with a quantity of lead ; 
unlefs they contain a large proportion of 
fulphur and arfenic ; in which cafe a cal¬ 
cination may be ufeful. The lead employ¬ 
ed mull be in a calcined or vitrified date, 
which, being mixed with the ore, and gra¬ 
dually redu.'ul by the phlogifton of the char¬ 
coal added to it, may be more eft'eitqaJly 
united with the filver of the ore, than if. 
lead 1 : feifbad been added, which would too 
quickly precipitate to the bottom of the con¬ 
taining veffel or furnace. The filver is to 
be afterwards feparated from the lead by cu¬ 
pel! atiem. 

Galenical ores, cfpecially thofe in which 
pyrites is intermixed, require a calcination, 
which ought to be performed in an oven, 
or reverberatory furnace* They are then to 
be fufed together with fome inflammable 
.matter, as charcoal, by which the lead is 


revived, and, together with the filver, is pre¬ 
cipitated. 

Pyritous ores mull be firft melted, fo as to 
form a matt, if thefulphur is not fufh'ienr 
for this kind of fufion, more fulphurated 
pyrites may be added. This matt contains-, 
befides filver and fulphur, alfo various me¬ 
tals, as lead, iron, and fometimes cobait. 
The matt muft be expo ltd to repeated cal¬ 
cinations till the fulphur is dillipaied. By 
thefe calcinations moll of the iron is de- 
flroyed. The calcined matt is to be fufed 
with litharge, and the filver incorporated 
with 

from the other imperfect metajs with which 
it may be mixed, it muft afterwards be fe¬ 
parated by cupellation. Refining. 

Tbe filver contained in cupreous ores may 
be obtained, either, f. By feparating it 
from the copper itfelf, after„this has been 
extra&ed along with the filver, in the ufual 
manner, from the ore$ or, 2. By precipi¬ 
tating it immediately, from the other mat¬ 
ters of the ore. 

1. It may be feparated from the copper 
by two methods. One of thefe is by adding 
lead, and fcorifying the imperfect metals. 
By this method much t>f the copper would 
be deftroyed, and it is therefore not to be ufed 
unlefs the,quantity of filver relatively to the 
copper -be considerable. Another method 
by which filver may, be, (feparated from cop¬ 
per is* by eUquetion ; that is,' mixing the 
mafs of copper and filver with a quantity of 
lead, and applyingfuch abeatasttall be juft, 
fuificient to make the lead eliquate fromthe 
copper, together with the fUvfer, which be¬ 
ing more ftroogly difpofed . unite with the 
lead than with thr qoj^r * is thus ibedr- 
porated with the former metal, and fcjja- 

rated 
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; We (hall; not.cntef |r*to iurthe* details, concerting- bfJerations*'made in 

jgitat upon the dii^^nt mineralsi^th|it toe ; r^/*n%^^‘^ic>unds‘ : ihcehded 
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»y:eepeatfl« 
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ing cupreou* otW: ' pirW b?.obtained, \ j , - ‘ c 

Ffolni th^fe we Ieatf!, 'I. 'Tifct • 4. .Wnen the.quantity of fuIfitaT ia a^i 

•ph«n' imay> be employed ;to J ^jJai:d|fe , ;"i*id- ’orb irgrea’ter than ia iulKcieht Fotm- 

cfeftroy Iron mixed. with copper: j adly, tihafc lug a ttiitt# the JiiperHuhiaought 
iron (may he employed tofeparatetheftd-; to W>pirpvieufly expeH«yVhjrrdaftirfe,;’v 
phiur from eopper, ,as is fopiedmes done |n , The copper thus at firfk bhttined is never 
the eQay of <fu! phurated copper-ores j apd* pure, .'^aat <. 

sdly, that by adjufting the proportion Of the or, whjh; iron. It rs .,csMef$tatf tqftftfr ‘,4/bta 
iron and fulpltUr to each other in the fmelt* ax4Bnt-*De { MtR|tahd[»fo.■■■ 
trig of copper-ores, theft two fubftasi^s may ' When 

be isjade to deftroy each other/ahd-iopro- ihdfed*;i^'ffialt ^nwimpt added, 

cure'a. fepara|jk>n;>of the Jcopper^ and-thfe* 1 iw*,' ;3 » 4 »d is febrr- 

adjuftment may b$,eifc&ed£ by 4ddfag : if«al«: $«:dI'-te^ethetMlfnltift ^tl^oats. upon 
phur or lulpijuxeoua pyrites, to ; the j^pper'* thefurfaecThis pt(« 
ore, ‘When the quantity oftulphuf contained rificatfon |^^^'hy<^»ha,a5f.'Jead:5jrs iitni* 
in this ore relatively to the iron is too fmaHj, J*%to thi; ippidghf'iwtV«t,,b^:cuptil,Stii»P, 
or by adding itort,When theftlphtfr predo- 'mid;is foUntwd; 1 ho the^'prop^ty-cwf‘•ftadi,by 
minatesij orbyro^rtg, by which the fuper- ' which ful- 

fluoLis fulphuf pJiy be'iexphMed; 1 and' ncriaofo 'ph«ir.fch^'eoppjejf ^s^dH^^oh-y^bp^cty of 
ieft-\t„hi8fn f j»' ^ jffWi <he;deflru< 9 ^oh of, -f$oppet t ?by^wbicHf- ! U‘>is 

the* 'ifb^ciM^^edii ip t ,tt^ ? ,qrp. ;;i ;Wc.\lh 4 lir lartWai imperfc&flicftl 
apply thefe pTincipl^ io the ai^|pi>? ^-^^<ajK->-|feka^ 

I. w.feen. the quantity; ®f. f fttlphjir-j»n«l'. ’of--' rifted, p$‘A& ,op^tiO*#,/it|i^ft,,^e* not 
iron tn a copper-ore i* ImaU,‘‘gisf pp-tip^Cho 

* when .the iron tfqcf »of too bmcb ^fuflkisnt 

prcviou$-;%®ing 

V$>V , ri’HWO. "■ 

that iiy one Mto<if 4 j|C cached'' 
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different articles of this relating to thefe fubfiances, and to their pro¬ 
ducts.:;' Tfee of iron ^d'uMJ^eCd particularly defer^e*to? 

be, treated:. pote,of ;it!s 1 '^Rtjpdmhcc j;,but .we obferve* 
that - the-'Me^itaified in the prtfetit- 
■artide area^?^pdfeble’td; 11^1$and fbr the particular - 

details; We ate'tefef 4b''good m,i$t wanting on this, 

fubjfeft, ®/ Forgir&n&' fro&fuw&eti dcfcribed moft 

ex^tljrj^jlP#ldvroiiK of the, Raya£:A^«tt$t bf Sciences, and 
by bf that AcademyVl**\jjtetk which makes part 

of a 'defcnottoh^df'fhetAr;ts undertaker^ ‘by- that Utuftrious company. (g ji 

t . / >*>.. 1,1 J:.!?"'<■’fv ._\,i ; |\ '■ r,'- '.t, '•' '••* - v - - • 

■ r..v'*\'.<•'<••v ( I ■■ ••.:■;•* ->^:v-v'*.* . *..• ■■'.■■ 

($) In thw works which portends to treat metallurgy,, unlefs, perhaps* we except fhofe 
of the prUicipteeof arts tn general, we ought of Mr. Reaumujr, concerning tjje fattening 
certainly not to omit fome 4ffcfeptioapf the ofcaft itpn by cetnenisition with earthy fab- 
methods .of procuring and ,m^^fadortng a fiances.; ‘ ' 


mankind could not have 4 

*rV ' u..-• t - T —. _ A j •'» . 


r t~ , -r—’-’v---/» — r — 

.' nccedary >« the extraction of.> their con- 
lh->tbe,’;atw.ele''Ihoif^^the' : ^ur^or^',thc tained metal, and in the equalities of the 

Di&oafc* Wu|. metal when extSGadfed. 1 

pertieS dr*chat ^e$tp^;w' *ifc- cflfcS$>:$iffcfci* -'Mow ©r£»■■require to be rtitfltd previou/ly 
adited' upon.'by' nindvdt%r''^- .to their fufi^n j ; fomo jishore flighdy, and , 

fiances. :The • others;v^<h : af*hore , :V#dent and Jongcr-ecu- 

the article 8%4M«-a*e .'-]Mr|siclx' ;tinu«dy'''nrd, ■ ' Tnofevwbich- contain .much. 


iron is ohtained from. it-eot 


falphur, arieme, or^ vitriolic acid, require a 

t /> _ JL -•_ l ^ Vt’* _ ' 'A- -.1. ^ 


tle,’*/eys^d, Whic^- Isepd^r-^^'.'Ser.'» Lottie (.pits 'feq<i*#>e- a ivery. flight making 

r^a|iod%:h‘fee:'t<> onljs-that they they be dried and rendered: 

. ffrieme 1 '--"'Such-are, the orts- called- jisf, w‘<d ? 
,dw|e^|^€le? 6'tMer%-,whi«h *ki/% Jrt a- calcined dace,. 

' or inflatn- 

. .' —*! v.. •'■'-■ ■ - k '•'■ <|elcina- 


^ , >“V vr » *' ' 1 Tift r • A *, / ■ . «=»• 

too#iiMChtly. pi. hwng 

Morkalh^ltdh; in # fiat*; 
i; *‘’e;.'ot no roatt- 



'. /,^ 4 ie rpeCpng'inf ore*, of ttori;i 9 perfdrmcdi 
|!#dyr>;' by'4"Htdlin i fr|>>l e ?>-'<oijltfiin^ of .firata qf fuel 
IPpJfit-*'’' and j^edi idternately upon ond 

-if..;■ >thr>fe tbiattSaiiild 
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i^gulus ofawitfroftf afC'. ; io 5 ' ballctL' 

forbed by! ibir,A 
cnjcklirtie. /'Bdt'&e ^ 

quidklimfe cannot ^bforb the frlptwf bi^ 
pjiurebas; ^acid/ti)}' thefe be fira |xtt%a 


* . *, .‘TTvi mw' iWPPHir, VJ&W&.- 

wi th theql(!todt|f^;&rmi'a hepafc^mp»'•.,.. . ,. .. . ,.. 

Wi»kb vml unite with anddifloWettfc't$8f. 
during it* fufiori, aiid pretrebituft*"fabi wi 
tatibn of (be meril. V • 1 v * ■ ■' ’■ *'■ *k*v '" >a r.,ai,:—r 


i Q' 5**1 v 'it 



jty.e a 

tf * • f^if ItMbe'too 

... . . .„.. . : , 

Ijf heated,/whiebtotiftbe dooe $t VcrV' he'/al^:to" '^<S^fl^ae'^ • ' ij f -*™ J| V 

M»*u*la«& tlu *A £ k0 i* hi *i k i£ t» ' ’-ISjC'* aiL^' VWJ CL * *£. .Lw•... >: 4 - 

tdentiy 


gradual!/, to prevent the. c&dctrig \bf the fe# .togN 
walls ; a quantity of the ore is to betbro wn . ^ed.- ,Ate 

in, from titnO' to time, at the top ofthe fluid, is _ 

ftirhacd^'atoqg witfe;*:pertain quaii$%;.«f i^etsl, r >l ; fi^*L; 

fuel and of brwhatever 'dt ' 8d mMM’ 


=**> 

.,... ,*# l w 



is employed. While thefuei bdb#'i|'^i- 
fumed by 1 |^|1^j^bliisdiqr 'the wmd'^jtb^' 
bellow*, theore, together • parts, 

tionable ; quwdtf of fuel add' of • /die 

gradually down, ti!t they arcefetoTcdto : idbe. : ••*/." 
greatcfthratiri die furnace.Tf : - ^ 4 '**'*' « * 
and the'flux are fttfed, 
are revived by the j 
are precipitated by 1 
through thefcoria formed 

earth v'owtfWthh^f''' ~ 

' " '< ■* bdfon 


unite ixt- - 
furnace* thjfcri 
coveted , hy ,l ’* u ' 1 ' 
cient^pautit* 
wfcith'.is'gebt' 1 
four holm, ariH* 

which the HM&il 
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oils, are rendered mifcible. with water, by --- —- —... 

mi{b ); .by a more • exaft examination of the nature of bhdieS, have dif- 


, v i 

, by means of an alkali. But fmce che- 

t* *+ - - * * ■« 

of 


by Mr. Brandt , in the Sivedfl Memoirs far the 
years i 749 <77/,!# 1751. 

Some authors' pretend, that a principal 
tife'- df the addition of limc-ftone in the 
fmclting of iron-ores is to abforb the ful¬ 
phur, or vitriolic acid, of thefe ores : hut, 
as we have ahead) obferved, a hepar of ful- 
phur is formed by that mixture of calcareous 
earth and fulphur, which is capable of dif- 
' folving iron in a metallic ftate; and thus the . 
quantity of metal obtained from an ore not 
fufficiemly diverted of its fulphur, or vitrio¬ 
lic acid, (which, by uniting with the phlo- 
giflott of the fuel, is formed into a fulphur 
during the fmclting) muft be confiderably 
dimimfhed, though rendered purer, by ad¬ 
dition of calcareous earth : hence the utility 
appear? of previoufly' expelling the fulphur 
and vitriolic acid from the ore by a fufficient 
roafting. 3. The fsria of former fmeltings 
is frequently added to affi/l the fufion of the 
ore; and, when the fcoria contains much 
iron, as fometimes happens in ill conduced 
operations, it.alfo encreafes the quantity of 
metal obtained. 

The quantity of thefe fufible matters to be 
rddeJ varies according to the nature of the 
cr-* ; but ought in general to be fuch, that 
the Ilona {hall have its requifite degree of 
thirnefs, as is mentioned above. 

'1 he fuel- ufed in mart parts of Europe 
f'-r toe imeJting of orestSf iron is charcoal, 
l.su’y, ;n fever J works in England and 
hcotHnd, iron-orp has been fmelted by 
in k a ns of pitcOal, previotifly. r^dttCed to 
unders or doeth^ .hf a"kind bf calcination 
ltmilar to the operation for converting wood 
into charcoal, by which the aqueous. and 
faiphureotts harts of the coal 1 are expelled^ 


iittfuccefsfully. ■ >The ■ ufe of_ feat ha? 1 111,6' 
been introduced in fonie parts oFEnglthhE*;: 

The quality''of rite - iwfti; - 

derabty Upon 1 the quality' add’’ al^uphjh-fbb' 
qu ntity of the fuel eoijjdoydd;" ■ ik‘ 

litter than chaks for ; ; pToil&edttg' tjtii' trdjit 
capable - of bethg •• 
forging. v < / * 


Tbs quantity $f ftiel, or the intenfity of 
the heat.qiufl: be fuited to the greater or lefs 
fufibilhy of the ore. SulphurC^jfe, and other 
ores cahly fufible, require lefs fuel than ores 
difficultly fufible. In general, if the 'quan¬ 
tity of fuel be toe fnauff^nd the heat not 
fuflkientiy intenfe, all the iron .will not be 
reduced,' and much of.it will remain in the 
fcoria, which will not be fufficiently thin. 
This defedt of .fuel may be known by the 
blacknefs and compadlnefs of the fcoria, by 
the qualities of the iron obtained, which in 
thlS cafe is hard, white, light, intermixed 
with fcoria, fmobth in its texture, without 
fcaies or grains, rough jand. convex in its 
fefrface, and liable to great lofs of weight by 
being forged;; and, Hilly, it may be known 
by obferving thecolor and appearance of the 
drops of metal falling down from the fmelted 
ore, and of 1 the fcoria upon the furface of 
the fluid metal, both which are darker-co¬ 
lored than when mare fuel is ufed. When 
the quantity offuel is fufficiently large ^ and the 
-heat is interne enoughs the iron is darker- 
colored, Renter, more tenacious, contains 
lefs fcoria, and is therefore lefs fufible, and 
lofca Ids of its weight by being forged. Its 
furface isfalfo fmoqtbqr and fomewhat con¬ 
cave j and its texture is generally granulated. 
The fcoria, in! this cole, is o*f a lighter color 
and lefs denfe; The drops falling from the 
'"fmelted ,or« and'.; the 1 iquid/cofferin the. fur-' 
pace appear hotter and of a brighter color. 

, When the quantity of fuel is too great, and 
the heat tpo intenfe, fhe iron will appear t# 
have; a feill darker i^color, mdre'fcqnfpi.- 

jcuqus grains or places, and the fcoria wil| 

.: 6 £ 

when thd;6re,.'J$ 
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covered, that acids, and even other faline fubftances, may alfo be united with 
oils, and may render thefe mifcible with water, they have generalifed the name 


the furnace mull be alfo attended to. How 
long that time is, and whether it ought not 
to vary according to the qualities of ores and 
other circumftances, we cannot determine. 

In fomo works the metal is allowed to flow 
out of the furnace every fix or eight, and in 
others only every ten or twelve hours. 
Some workmen imagine, that a confiderable 
time is necdlary for the concoflion of the 
metal. This we are certain of, that the 
iron undergoes fome change by being kept 
in a fluid (fate; and that if its fufion be pro¬ 
longed much beyond the ufual time, it is ren¬ 
dered Icfs fluid, and alfo its cohesion, when it 
becomes cold, is thereby greatly diminifhed. 
The Marquis de Courtivron fays, that the 
cohefion may be reflored to iron in this (late, 
by adding to it fome vitrefcible earth, which 
he coniidcrs as one of the conflituent parts 
of iron, and which he thinks is deftroyed 
by the fuflon too long continued. That 
the fuflbility of cafl iron does depend on an 
admixture of fome vitrelcible earth, appears 
probable from the great quantity of fcoria 
forced out of iron during its converflon into 
malleable or forged iron, and from the lofs 
of fuflbility which it fuffers nearly^in propor¬ 
tion to its lofs of fcoria. The quantity of 
iron daily obtained from fuch a furnace as we 
have deferibed,' is from two to five tons in 
twenty-four hours, according to the richnefs 
and fuflbility of the ore, to the conftru&ion 
of the furnace, to the adjuftment of the due 
quantity of flux and of fuel, and to the (kill 
employed in condu&ing the operation. 

The quality of the iron is judged by obferv- 
ing the appearances during its flowing from 
the furnace, and when it is fixed and cold. 
If the fluid iron, while it flows, emits many 
and large fparkles ; if m any brown fpots ap¬ 
pear on it while it is yet red-hot; if when it 
is fixed and cold, its corners and edges are 
thick, and rough, and its furfacc is fpotted 
it is known to have a red-(hurt quality. If, 
in flowing, the iron feems covered with a 
thin glaily cruft, and if, when cold, its tex¬ 
ture be whitiih, it is believed to be cold-ihort. 
Mr. Reaumur fays, that dark-colored caft 
iron is more impure than that which is white. 
The Marquis de Courtivron is of a contrary 


opinion. But no certain rules for judging 
of the quality of iron befoie it be forged can 
be given. Irom brittle cafl iron, fometimes 
dudlile forged iron is produced. Caft iron 
with brilliant plates and points, v. hen forgid, 
becomes fometimes red fliort and fomuiu os 
cold-(hurt. Large (hining plate;., large cavi¬ 
ties called ryrs, want of (uflirient dtiif'iy, arc 
almoft certain marks of bad iron ; but whe¬ 
ther it will bs coid or n d-fhort cannn' bo af¬ 
firmed till it be forged. Whitentft ot color, 
biictlencfs, defends of texture, and hard- 
nefs, arc given to almoft an/ caft iron Iv 
bidden cooling ; and we m~y olifetve, tli.it 
in general the whiter the metal is, the h<.-.iwt 
it is alfo, whether thtfe properties proceed 
from the quality of the iron, or from bidden 
cooling; and that, therefore, the daike. - 
colored iron is fitter for being raff into 
moulds, becaufe it is capable in (omc mea- 
fure of being filed and poliftnd, efneciaily 
after it has been expofed during lewral houis 
to a red-beat in a reverberatory furnace, and 
very gradually cooled. This operation, called 
by workmen annealing , changes the texture 
of the metal, renders it fofter, and more ca¬ 
pable of being filed than befoie, and alfo 
confiderably lefs brittle. 

Mr. Reaumur found, that by cementing 
caft iron with abforbent earths in a icd-heat, 
the metal may be rendered fofter, tougher, 
and confequently a fit material for many 
uteufils formerly made of forged iron. Whe¬ 
ther cementation with abforbent earths gives 
to caft iron a greater degree of thefe pro¬ 
perties than the annealing commonly prac- 
tifed, has not been yet determined. 

In Navarre, and in fome of the fouthern 
parts of France, iron-ore is fmelted in fur¬ 
naces much fmaller, and of a very different 
conftrudtion from thofe above deferibed. A 
furnace of this kind confifts of a wide¬ 
mouthed copper-caldron, the inner furface of 
which is .lined with mafonry a foot thick. 
The mouth of the caldron is nearly of an 
oval or elliptic form. The fpace or cavity 
contained by the mafonry is the furnace in 
which the ore is fmelted. The depth of this 
cavity is equal to two feet and a half: the 
larger diameter of the oval mouth of the 
V y y y cavity 
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name of foap, an"! fTie bc.fl chrmifts give ir now to all combinations of any 
inline fubilant.es with oils, rendeied mildble with water by means o! ihefe faline 


cavity is about light feet, and its fmalier dia¬ 
meter is about fix feet: the fpacc of the fur¬ 
nace is gradually contioiled towards the 
bottom, tne grcitcli ciiaine-.tr of w’r.ch does 
not exceed fix iter : eighteen it>c t.-. s above 
the bottom is a cylindrical channel In one of 
of the lender fid.-s of the caldron and ma¬ 
jority, through > hich the r jv.zle of the bel¬ 
lows paftls. This channel, and alio the 
helljws-plne, are fo inclmcd, tbatrha wind 
if directed mwaiei.- the iowe.t point of the op- 
pofue fide of the fumaeo. Another Cvl iulri- 
cal channel is in one* of tbs llioit r fr>. s of 
the fvrtoice, at the height of a few l aches 
fiom the bottom, which t ■ ' ■-•'cral'y kept 
clef, d, and is opened occauunally to give 
paflage to the fco'ia; and above this is a 
third channel in the fame fide of the furnace, 
through which an iron iniirument is oocu- 
iionally introduced to fir ihe fluid metal, 
and to ailif-, as A find, the reparation of the 
feui la from it. The gieateft height of this 
:h,:nncl is at its external aperture on the 
vj tilde of the furnace, and its frnailer height 
at its internal aperrure; fo that the in¬ 
ti t unit nr may be directed towards the bottom 
>f the lumace ; bur the lecond channel below 
t has a contrary inclination, that when an 
rptning is made, the fioiia may flow out of 
he furnace into a bafon placed for its re* ep- 
. >n. \Vnt n the fu.nace is heated lufli- 
'he woikmen begin 10 tnrow into it 
Termite charges of charcoal, and of ore 
i re' lo-ahy loait-d. They take cate to throw 
,;c c iai.o.d t hiefiy on that fide at which 
Ac wind < nti-rs and the ore at the oppufite 
it-.!A« . .. the end of about four hours a mafs 

d imn is collect’d at the bottom of the 
.e-race, which t* generally about fix lltin- 
! weight : the bellows are then flopt ; 

.; whtn t>.e mafs e f iron is bet nine folib, 
■tv workmen iai e it from the bottom of 
:■ firm. f, and place it, while yet In t,un- 
• i;ige hammer, where it is 'orged. 
i In- is. n p’-'-tiuned m thefe fumat r. * ot tne 
,; If q u... k t ; the quantity is alfo •. if cnr.ii- 
t„ ble, in prop -ruon to the quant It} of err, 
j.ui to the tj.mm'ty of fuel employee, io 
efe furmc -s no him lone of other fubPaore 
s i.ffed to faaijt.:•? the fuf/on of tbs ore. We 
would ; Ctive . ncli infttu£licn concerning 


thc-flfoeltinp of iron-ore, if we knew upon 
what part of the procefi or circumflance, the 
excellence of the iron obtained in thefe fur¬ 
naces depends; whether on the qiialtv of 
the ore; on the difufe of any kmdfef flux, 
bv which the proportion of vitreous or 
earthy matter, intermixed with the metallic 
particles, is diminifhed ; on the forging 
while the iron is yet loft and hot, as the 
Marquis dc Courtivinn thinks; or on fame 
other Caufe, not obfeivcd. 

The iron thus pmiuccd by fmcltinsr ores 
is very f.r fimu being a pure nu-tal ; and 
though its fi.dii ility renders it very uleful for 
the formation of cannon, pots, and a great 
variety nf utenfils, yet it wants the flrcngrh, 
tough rods, and malleability, which it is ca¬ 
pable oi receiving by further operations. 

Calf-iron feems to contain a large quantity 
of vitieoes or earthy matter mixed with the 
pure ir n ; which matter is probably ihe 
chief caufe of its fufibility, brittlencf*, haid- 
nef.s, and other properties (>y which it dif¬ 
fers from foiged iron. The fulphur, aif’enic, 
and other impurities of the ores, whit h are 
fometimes contained in caff iron, are pro¬ 
bably only accidental, and may be the caufes 
of the red-lhort quality, and of other pro- 
pert it of certain kinds of iron: but the 
earthy master above-fbemioned Items prin- 
tip. :|y to diitinguilh caft iron from forged 
or malleable irorf; for, firll, by depriving 
the farmer of this earthy matter, it is ren¬ 
dered malleable, as in the common proctls 
hereafter to be deferibed ; and, fVcomily, by 
fiifiug malleable iron w : th earthy and vitret- 
e.ble matters, ir iofes its mal.eabdity, and 
is irfi.jrcd to the ftate and proper tics of cult 
iio.u 

The earthy vitreous matter contained in 
calt iion confiils ptobab’y of fome of the 
ferruginous earth or calx of the ore not fuf- 
ficienrly me'allifed, and alfo of (otne un- 
metalhc earth. Perhaps it is only a pate of 
the fc.siU wlrch adheres to, and is precipi¬ 
tated with, the metallic particles, from 
which it b more and more feparated, as the 
beat applied is more intenfe, and as the fu- 
fi >n is longer continued. 

To Separate thefe impurities ;froni caft 
iron, and to unite the metallic pans* more 

rlnfpli) 



fub fiances. The vegetable kingdom contains many fuch fiiline, oily combinations 
ioluble in water. All vegetable acids, fiuor or concrete ciTcntial iiiks ; lae- 


clofely and compa&ly, and thus to give it 
the dufhlity and tenacity which render this 
metal more tifeful than any other, are the 
effects produced by the following operations. 

The'firft of thefe operations is a fufion of 
the iron, by which much of its impurities is 
feparated in form of fcoria ; and by the fecond 
operation, a further and morecompleat fepa- 
ration of thefe impurities, and alfo a clofer 
compa&ion of the metallic particles, are 
effected by the application of mechanical 
force or preflu re, by means of large hammers. 

Some differences in the conftruflion of 
the forge or furnace, in which the fufion or 
j fining of caji iron is performed, in the me¬ 
thod of conducting the operation, and in 
feme other circurnftances, are observed to 
occur in diffetent places. We fhall deferibe, 
from Sucdenborgius, tne German method. 

The fufion of the caft-iron, which is to 
he rendered maiji'ab!?, is performed upon the 
hearth of a forge fin.i ar to that ufed by 
bLckfmiths : at one fide of this hearth is 
formed a cavity or fire place, which is in¬ 
tended to contain the fuel and the iron to be 
melted; this fireplace is twenty inches long, 
eighteen inches bre ad, and twelve or four¬ 
teen inches deep ; it is bounded on three 
fidcs by three plates of call-iron plactd up¬ 
right ; and orf the fonrth fide, which is the 
front, or that part ncarefl to which the work¬ 
men (land, by a large forge-hammer, through 
the eye of which the fc< ria is at certain 
times allowed to flow. The floor alfo of 
the fire-place is another caft-iron plate. The 
thicknefs of thefe plates is .from two to four 
inches. One of the upright fide-plares refls 
acfirnfta wall, in an aperture thro* which a 
copper tube, called the tuyere , is luted with 
clay. This tube is a kind of cafe or covering 
for the pipe of a pair of bellows placed be¬ 
hind the wall, and its direction is therefore 
parsdhl to that of the bellow's-pipe ; hut it 
advances about half a foot further than this 
pipe into the fire- place; and thus gives greater 
force to the air, which it keeps .concentrated, 
or prevents the divergency of the air, till it is 
icquired toa&. Them be* refls upon the upper 
edge of the fidc-pbte which leans againft the 
waH, nearer to the tack-part than to the 
ftcht of the' 'fire-place, and hj fuch an oblioue 
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direction, that the wind flir.ll bo impelled 
towards the furtheft part of the floor of the 
fnt—place, or where this floor is interfer'd by 
the oppofite fide plate. I he obliquity t>) 
the tuyere ought to vary according to the 
quality of the iron : and ihcicfi rr, iuevtry 
operation, it may be fhifted till its proper 
pofition is found. The more neatly its di- 
red) ion approaches to a hor.zontal pUcc, ti e 
more intenfc is the heat; but a larger quan¬ 
tity of fuel is confumcd th?n is even pi opr, r- 
ficnai to the encreafe of heat, beraut.* the 
flame is not then fo well confined. Win n 
the iron is eafily fufible, great iic.it is not tc- 
quired ; the tuyere may then decline confide ■■ 
ably from the hoiizo -tal plane, and thus fu- 1 
may be laved. This tuyere, though m u’u 
of copper, a metal more eafily fulii le than 
iron, is prrfeivcd horn fi fioti by the eunlUnt 
paflage of cold air through it. li mult t a 
caiefully kept oprn, am) cltanfcd from the 
fcoiia, which would he apt to him I; its cavity, 
bv which not only the heat waul 1 be t -o 
much dimiuiftsed for the furce s of the ope¬ 
ration, but the tube itfeif would be melted. 

To piepaie for the fufion, h qmntity of 
fcoria of a former operation is tnrown into 
the fire-place, till one-third part rf t! is be 
full ; and the remaming two-thirds’of the 
fi^e-place are to be fi’led with l.ralier fcoiia, 
coal duft, and fpaihs < i'V.cd fir m ho! lum. 
Thefe matters, being fufible, farm a bath for 
the reception of the iiun when melon. Upon 
this bed of fcoria, the rnfs of caft-iron to 
be melted is placed ; fo thjt one end of it 
fhall be within the fire-plarr, oppofite to ihe 
tuyere, and at the diflaucc of about four or 
five inches fiom its aperture ; and the orlitr 
end fhall ftand without the fire-place, to be, 
puttied in, as the former is me* ted. The 
upper fide of the mats of iron ought to be in 
the fame horizontal plane i>s the upper part 
of the oiifice of the tuyere, that the wu:J 
may, by means of the obliquity of its courfe, 
ftr.ke upon and pafs along the usn'rrfide of 
ihe mats : but if the iron be difficultly fu- 
fiule, the tuyere is ro be ufpoftd more bn ti- 
zontally, fo that the win'd fhail ftrtke directly 
upon the mafs of’iron; and that one parr of ipe 
biaft fhall graze along toe upper furface, and 
the other part alon^ the under fuibice of the 
it 2 iron. 
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charinc juices ; the extra&ive matter of plants, properly fo called, ate fapona- 
ceous fubftanccs, or acid foaps. In many of thefe foaps, fuch as eflential 


iron. The mafs of iron weighs generally 
from two hundred to four hundred pounds. 
Sometimes t vo or three fmaller maffes are 
put one above another, fo as not to touch. 
When thefe are of different qualities, the 
cold-Abort piece is placed undermoft, that 
being more unfufible than the red-lhort. 
The iron being placed, charcoal-powder is 
thrown on both Tides, and coals are accu¬ 
mulated above, fo as to cover entirely the 
iron. 

The coJs are then to be kindled, and 
the bellows are made to blow, at firft (lowly, 
and afterwards with moire and more force. 
The iron is gradually liquefied, and flows 
down in drops through the melted fcoria to 
the bottom of the fire-place; during which 
the workmen frequently turn the iron, lo 
that the end oppofed to the blaft of wind 
may be equally expofed to heat, and uni¬ 
formly fufed. While the coals are confumed, 
more are thrown on, fo that the whole may 
be kept quite covered. During the operation, 
a workman frequently founds the bottom and 
coiners of the fire place, by means of a bar 
or poker, raifes up any mafs of metal which 
he finds adhering to thefe, and expofes them 
to the gjrateft heat, that they may be more 
perfectly fufed. 

When all the iron is fufed, no more coals 
are to be added; but the melted mafs is to 
remain half uncovered for fome time; during 
which the iron boils and bubbles, and its 
furface fwells and rifes higher and higher. 
When the iron has rifen as high as the upper 
edge of the fire place, the eoalis upon its fur- 
face mull be removedand by thus expofing 
it to cold air, its ebullition and fwelHng fub- 
fide. In this ftate, or codiion, the iron is 
kept during half an hour or more, by adding 
©ccafionally pieces of good coal, which 
maintain a fufficient heat, without covering 
entirely the furface of the mafs. During 
this codion, the workmen allow the orifice 
of the tuyere to be half flopped up by the 
feoria, that the air may not blow upon the 
iron with all its force, by which it would be 
too much cooled. Accordingly, when 
they think that the co&ion has conti¬ 
nued iufEciently long, they clear the paffage 
mi the tuyere, and tile mafs i« icon cooled by 


the cold air. At thefame time alfo, they open 
a paffage in the eye of the hammer placed in 
the front of the fire place, through which 
fotne or thy feoria is allowed to flow out. 
When the iron has become folid, ihejbellows 
are ftopt, the coals are removed, and the 
mafs is left during an hour; and then the 
workmen raife it from the fire-place, turn it 
upfide down, and proceed to the fecond 
coition or fufion of the iron. 

For this fecond operation, the mafs.is to be 
fo placed, that one part of it (ball reft upon 
the tuyere, and the other upon the feoria re¬ 
maining in the fire-place. Thia feoria is to 
be difpofed in an oblique dire&ion parallel to 
the tuyere, by which means the wind of the 
bellows is obliged to pafs all along the under 
fide of the mafs ©f iron. About the fides of 
the mafs, charcoal powder and burnt aihra 
arc thrown; but towards the tuyere, dry 
and entite pieces of coals are placed, to 
maintain the fire. When thefe are kindled, 
more coals are added, and the fire is gra¬ 
dually excited. The workman attends to 
the direction of the flame, that it pafe 
equally along the under furface of the iron, 
quite to the further extremity, and that 
it do not efcape at the fides, nor be reverbe¬ 
rated back towards the tuyere, by which thia 
copper tube might be;melted. During this 
fufion, pieces of iron a>e apt to be fipseated 
from the mafs, and to fall down on fufed to 
the bottom and corners of the fire-place- 
Thefe. arc carefully to be feacched for, and 
expofed to the greatell heat till they are 
melted. When the whole ms's is thus 
brought into perfed fufion, the.coals are re¬ 
moved, and the wind blowing on its furface, 
whirls and difEpates the (mail remaining, 
pieces of feoria, and (parks thrown eat from 
the fluid iron. Thia jet of fire continue* 
about feven or eight minutes, and the whole 
operation about two hours, la this fecond 
fufion the feoria is to be thrice removed, by. 
opening, a paffage through the. eye of the 
hammer. The firft time of removing the 
feoria is about twenty minutes from? the 
kindling of the fire t the fecond time i» 
about forty minutes after the firft; and-the 
third time is near the end of the operatioo. 

The mafs is then removed from the hearth. 
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(alts and vegetable acids, the Tal'n" part predominates over the oily part, and 
they have therefore been confident! rather as lalts, than as ioaps. But the oil 


and put upon the ground of the f irgp, where 
it is clean fed from fcoria, and beat into a 
more uniform iiiapc. It is then .placed on 
an anvil* where* by being forced, it re¬ 
ceives a form nearly cubical. This mafs 
is to be divided into five, fix, or more 
pieces* by means of a wedge; and thefe are 
to be heated and forged till they are reduced 
to the form of the bits, commonly fold. 

In fome forges, the iron is fufed only 
once, and in others it fuffers three fufion;*, 
hy which it is faid to be rendered very pure. 
Where only one fufion is prActifed,it is called 
the FreaJj method. In this, no greater quan¬ 
tity of iron is ful'cd at once than is fufiicicnt 
to make one bar. The fireplace is of confi- 
derably let's dimenfions, and efpecially is lefs 
deep thun in the German method above de- 
icribed. The fire is alfo more intenfe, and 
the proportion of fuel confirmed to the iron 
is greater. The irorr, when melted, is not 
kept in a ftate of ebullition as is above de- 
lcribcd; but this ebullition is prevented by 
Itirririg the fluid mafs with an iron bar, till 
it is coBgulated, and becomes folid. 

By thefe operations, fufion and forging* 
the iron lofcs about -fa parts qf its former 
weight, fometimes more and fotfletimes lefs, 
according to the quality of the call iron em¬ 
ployed j it is purified from the vitreous and 
earthy parts which were intermixed with it, 
its metallic particles are rfuore elofely com¬ 
pared, its texture is changed, and it is ren¬ 
dered more denfe, loft, malleable, tough, 
and difficultly fufible. 

The degrees however of thefe qualities 
vary much in different kinds of iron. 'Thus 
l'ome iron is tough and malleable* both when 
it is hot and when it is cold. This is the bell 
and raeft ufeful iron. It may be known ge¬ 
nerally by the equable furface of the forged bar, 
which is free from tranfverie fiflures or cracks 
m the edges* and by a clear* White* fmall- 
grained* or rather fibrous texture. Another 
kind 'is tough wben it is heated* hue brittle 
when it is cold. This is called cold-ftort iron, 
and is generally known by a texture confift- 
ihg of large, lb«iingiplate«, wit hout any fibres. 
It is lefs liable tb ruftthan other iron. A 
third kind JOf if on* called red-Jlnrt, ii brittle 
when hot* and malleable when cold. On 


the fut face and edges of the bars of this kind 
of iron, tranfverfe cracks or fiflures may t»e 
feen j and its internal color is dull and dark. 
It is very liable to ruff. Iaaitly, fome iron 
is brittle both when hot and when cold. 

Moff authors, agfee that the red-fhort 
quality of non proceeds from fome fulphur 
or ’vitriolic acid bring contained it, becaufe 
fulphur is known to produce this effeit when 
added to iron} and became the iron obtain¬ 
ed fain pvntous and other fuiphurated ores 
has generally this quality. 

The caufc of the cold-lhort quality of iron 
is not fo well afeertained. b.urte imagine 
that it proceeds from a mixture of arfenic or 
of antimony. But this opinion feems to be 
improbable, when we conftder that ihcfe me¬ 
tallic fubffances may in a great meafurc be 
d ti?i pa ted by roafiing, whereas the ores which ■ 
yield a cold-fhorfc iron are injured by much 
roafling; that no arfenie or antimony are 
obfcrvahle in in oft, if in any, of thefe ores ; 
and lafily, that thefe femi-ir.etats would 
render the iron brittle both when hot and 
when cold. Cramcrand other authors im¬ 
pute this vicious quality to a mixture of an 
unmetailic earth or vitreous matter* and 
affirm that it may be deftro\ed by cemen¬ 
tation with phlogifton, and by forging. 
And laftly, others aferibe the ’’cold-lhort 
quality of iron to a defeat of phlogifton, or, 
as Suedenborgius fays, of fulphur. To stf- 
certain the caufes of the bad qualities of 
iron, and to difeover ptamicable remedies, 
are Hill defiderata in metallurgy. 

In one bar frequently two or more dif¬ 
ferent kinds of iron may be obferved, which • 
run all along its whole length : and fcarccly . 
a bar is ever found of entirely pure and ho¬ 
mogeneous iron. This difference probably 
proceeds from the practice we have men¬ 
tioned of mixing different kinds of ores 
together, in the fm el ting; and alfb from 
that practice of mixing two or more pigs 
of caft iron of different qualities inthefinery . 
of thefe t by which means, the red-fhorc 
and the cold-lhort qualities of the differ- ns 
kinds are not* as we have already remarked* 
mutually counteracted or drflroyed by each 
other* but each of thefe qualities is dimintill¬ 
ed in the mixed mafs of iron, as much as 

this 



contained in all thefe compounds h rendered perfe£tly mifcible with water 
by means of the faline matter, and it is confequently in a ftate truly fapo- 


naceous. 

this mafs is larger than the part of the mafs 
onginaliy poflefl'ed of that quality: That 
i.% it equal parts of red-fhort and of cold- 
fhort iron be mixed together; the mixed 
mafs will be only half as red-fhort as the 
former part, and half as cold-fhort as the 
latter. For thefe different kinds of iron 
feem as' if they were only capable of being 
interwoven and diffufed through each other, 
but not of being intimately united or com¬ 
bined. 

Of the SMELTING of TIN-ORES. 

The tin-ores commonly fmeltcd are thofc 
which co'iffd of calx of tin combined with 
calx of arfenic and fometimes with calx of 
iion. Thefe are cither pure, as the tin-grai s, 
or intermixed with fpars, ffones, pyrites, 
ores of copper, iron, or of other metals. 

The impure ores muff be elf unfed as much 
as is podibit- from all betcrogcmous matters. 
This cleaniing is more ncceilary in ores of 
tin than of any other metal, becaufe in the 
fmelting of tin-ores a lefs intenfe heat muff 
be given than is fufficient for the feonflea- 
tion c.f earthy matters, leff the tin be eal- 

< .ncd. Tin-ores previoufly bruifed may be 

< Ic.inled by waffling, ior which operation 
iheir great weight and hardnefs render 
tnem well adapted. If they be intermixed 
with very hard Hones or ferruginous ores, 
a fngbt tualling wi.l render thefe impure 
inatn rs more (liable, and confequently litter 
to be ft ps rated fiom the tin-ores. Some¬ 
times thefe operations, the roaffing, con- 
tufion, and lotion, muff be repeated By 
roaffing, the ferruginous particles are fo far 
revived, that they may be |epar«lcd by 
magnets. 

i in ore, thus clean fed from adhering he- 
tero, Ciieous matters, is to be torijlei in an 
<>\ or reverberator-y furnace with a fire 
i -..it-r intenie than long continued, duiing 
,vhe h it muff be frequently llirred to pre- 
v* nts its tuiion. By this operation, the arfe- 
n.c is expedit'd, and in fome works is col¬ 
li died iri chambers built purpofely above the 
calcining furr.a e. 


Laffly, the ore cleanfcd .and roafted is to 
be fufe.i * and reduced to a metallic ftate. 
In this ftifion, attention muff be given to 
the following particulars, t. No more heat 
is to be applied than is fufficient for the re¬ 
duction of the ore, becaufe this metal is 
fufiblc with very little heat, and is veryeaftly 
calcinable. 2. To prevent this calcination 
of the reduced metal, a larger quantity of 
charcoal is ufed in this than in moft other 
fufions. 3. The fcoria muff be frequently 
remov ed, left fome of the tin fhculd be invol¬ 
ved in it, and the melted metal muff be cover¬ 
ed with charcoal powder to prevent the calci¬ 
nation of its fur face. 4. No flux or other 
fubffance, excepting the fcoria of former 
fmeltings which contains fome tin, are to be 
added, to facilitate thefuffon. 

SMELTING f ORES of LEAD. 

Ores of lead are either pure , that is, con¬ 
taining no mixture of other metal; or they 
are mix d with filver, copper, or pyrites. 
The methods of treating ores of lead con¬ 
taining filver and copper, arc deferibed in 
the articles Smm.tino of Ores of Silvkr. 
and o/’Copper ; and in the former of thefe 
articles, an inftance is given of the method 
of fmelting the ore of Kammelfberg, which 
contains ail thefe three metals. 

Pure ores of lead, and thole which contain 
fofmall a quantity only offilveras not to corn- 
pen fate for the cxpenccofextracting the nobler 
metal, may be limited in furnaces, and. by 
operations limilar to thofe ufed at Rum- 
melsberg, or in the following nvthods. 
i. From the lead-ore of tt'illach in Cdnnthia % 
a great part of the lead is obtained by a kind 
of eltquation, duiing the roaffing of the ore. 
For this purpole, the ore is thrown upon 
feverai ftrata or layers of wood, placed in a 
calcining or reverberatory furnace. By 
kindling this wood, a great part of the lead 
Cows out of the ore, through the layers 
of fuel, into a baton placed for its reception. 
The ore which is thus roamed is beat into 
finaller pieces, and exp.fedto a lccond ope¬ 
ration fimilar to the former, by which more 

* metal 
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We may alfo combine acids dire&Iy with oils, and thus may form artificially 
acid foaps. But thefe operations are difficult and exhibit-many Angular appearances. 


metal is cliquatej ; and the remaining ore 
is afterward* ground, wallied, and (‘melted in 
the ordinary method. 

The lead of Willach is the pureft of any 
known n Schlutter aferibes its great purity 
to the method ufed in extracting it, by which 
the moft fufible, and confequently the purelt 
part of the contained lead is feparated from 
any lefs fufible metal which happens to be 
mixed with it, and which remains in the 
mailed ore. This method requires a-very 
large quantity of wood. 

2. In England, le .d-orcs are (melted cither 
upon a hearth , or in a reverberatory furnace, 
called a cupol. 

In die firft of thefe methods, charcoal is 
employed as fuel, anfB the fire is excited by 
bellows* Small quantities of fuel and of ore 
are thrown alternately and frequently upon 
thehearih. The fufion is very quickly effac¬ 
ed ; and the lead Hows from the hearth as 
(aft as it is feparated from the ore. 

3. In the fccond method pra&ifed in 

England, pit-coal is ufed as fuel. The fur¬ 
nace is rtprefented by Fig. 14.. an,l 15. 
Plate 11 . The ore is melted by means of 
the flame palling over its furface ; its fulphur 
is burnt and diflipated, while die . metal is 
feparated from the (Loris, and collected at 
the bottom o£ the furnace. When the ore 
is well cleanied a,rJ pure, no. addition is 
requifite j but when itjs mixed With cal¬ 
careous or earthy matrix, a kind of fluor 
or fufible fpar found in thi mines is gene¬ 
rally added to render the fcoria more fluid, 
and thereby to afliflt the precipitation of the 
metal. When the fufion has been continued 
about eight hours, a pafiage in the fide of the 
furnace is opened, through which the liquid 
lead flows into an iron cutern, But im.nv- 
diately before the lead is allowed to flow 
out of the furnace, the workmen throw upon 
the liquid mafs, a quantity of flaked quick¬ 
lime, which renders the fcoria fo thick and 
tenacious, that it may be drawn out of the 
furnace by rakes Schlutter .mentions this 
addition of quicklime in the (melting of lead- 
ores in England, but thinks that it is in¬ 
tended to the fufion of the ore, 

whereas it really has a contrary effbdi, and 
ig ivevcr uli. hear the end of the opera¬ 


tion, when the fcoria is to be raked from 
the furface of the metal. 

Of the SMELTING of ORES of 
SEMI M E T A L S. 

Antimony is obtained by a kind of cli- 
quarion from the minerals containing it, as 
is Jcfcribed in the article An timony : and 
the regulus of antimony is procured from 
antimony, by the procefles deferibed in the 
fame article, and in the article Regulus of 
Antimony. 

Arsenic, Saffre, and Bismuth arc 
obtained generally from one ore, namely, 
that called cibalt. The arfenic of the ore 
is feparated by mailing, and adheres to the 
internal furfacc of a chimney, which is ex¬ 
tended horizontally about two or three hun¬ 
dred feet in lengfh, and in the (ides of which 
arc feveral doors, l>y means of which the 
arfenic, when the operation is finifti^J, may 
be (wept out and collected. Thefe chimneys 
are generally bent, in a zig-zag direction, 
that they may better retard and (top the 
arfcnieal flowers. Thefe flowers are of 
various colors, white, grey, red, yellow, 
according to the quantity of fulphur or other 
impurity with which they happen to be 
mixed. They arc afterwards purified br 
repeated i'ublirnaUons; while fome alkaline 
or other fubitances are added to dec.tin rli.r 
fulphur, ami 10 aflfi.lt the purification. 

In the fame mailing of the ore by which 
the arlenic is expelled, the bifmuth, or at 
lea (t the greateft part of this femioieul which 
is contaiiied in tire ore, being very fufible, 
and having no difp dition to unite with t.-.e 
regfilus of cobalt, which remains in the ore, 
is feparated by eliquation. 

The remaining part of the mailed ore 
confilis chiefly of calx of regulus of cc-balr* 
which not being volatile,-as th; arfenic (■>, 
nor fo cafily fufible as bifmuth is, has been 
neither volatilize,] nor incited. It contains 
alfo fume h fourth, and a (nail quantity of 
arfenic, together with any filver or other 
fixed metal which happened to be contained 
i,n the ore. This malted ore bc-ing reduced 
to a fine powder, and mix'd with three nr 
four times its weight of fine find, is the 

■ 1 pOiVJl’ji 
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according t<> the {late and nature of the acid* and oils comhined. Vitriolic and 
nitrous .acids, efpecially when well concentrated, aft fo powerfully upon all 
drying, fivcet, or efiential oils, that they produce confiderable alterations. 
Nitrous acid infiamcs them, or, when not fufficiently concentrated to produce 
this inflammation, it reduces them, as the vitriolic acid alfo does, into thick, 
rWinous, and bituminous compounds. The aftion of thefe acids appears left 
itrong upon the fat oils, which do not dry, anA axe capable of forming with 
them true acid foaps. But all thei'e matters have been but fuperficia^ly ex¬ 
amined, and may be confidered, by perfons defirous of extending chemical 
knowledge, as a new fubjeft. 

DCXXXIV. SOAP (COMMO N). Common Ibap is a com¬ 
bination of oil of olives with fixed alkali rendered can flic by quicklime. 
Soap may be made by feveral methods, which however all depend upon the 


powder called faffre or znffre. See SaffrE. 
Or the roafted ore is fomctimes fufed with 
about thrice its quantity of pure fand and as 
much pure potato, by which a blue glafs, 
called [malt, is produced (fee Smalt), and 
a metallic mats, called fpcifi-, is collected at 
the bottom of the veflel in which the matters 
arc fufed. The metallic mafs or fpeifs is 
compofed ofvery different fubftances, accord¬ 
ing to the contents of the ore and the me¬ 
thods of treating it. The matters which it 
contains at different times are, nickel, re- 
gulus of cobalt, bifmuth, arfenic, fuJphur, 
copper, and filver. 

Bifmuth is feldom procured from any 
other ores but that of cobalt. It might 
however be extracted from its proper ores, 
if a fuffieient quantity of thefe was. found, 
hy the fa t e method by which it is ob¬ 
tained from cobalt, namely, by eliquation. 

Mercury, when native and inveloped in 
much earthy or other matter, from which it 
cannot be Separated merely by watoing, is 
diflilled either by afeent, or by defeent. 
When it is mineralifed by fulphur, that is* 
when it is contained in cinnabar, fome in¬ 
termediate fubffance, as quicklime, or iron, 
mutt be added in the diftillation, to difen- 
gage it from the fulphur. See Cinnabar. 
The. rich ore of Almaden in Spain is a 
cinnabar, with which a calcareous ilone 
happens to be fo blended, that no addi¬ 
tion is required to difengage the mercury 
from the fulphur. The diftillation is there 
performed in a furnace confiding of two ca¬ 
vities, one of which is placed above ano¬ 
ther. The lower cavity is the fire-place, 
and contains the fuel, retting upon a grate, 
.through the bars of which the air enters, 
maintains the fire, and paifes into a’ chim¬ 


ney, placed at one fiJe of the fire-place im¬ 
mediately above the door through which 
fuel is to be introduced. The roof of this 
fire place, which is vaulted and pierced with 
feveral holes, is alfo the floor of the upper 
cavity. Into this upper cavity the mineral 
from which mercury is to be diftilled is in¬ 
troduced, through a door in one of the Tides 
of the furnace. In theoppofitc wall of this 
cavity are eight openings, all at the fame 
height. To each of thele openings is adapt¬ 
ed a file of aludels conne&ed ana luted to¬ 
gether, extending fixty feet in length. Thefe 
aludels, which are earthen veflels open at each 
end, and wider in the middle than at either 
extremity, (fee Aludel and Plate I.) are 
■fupported upon an inclined terras; and the 
aludel of each file, that is mott dittant from 
the furnace, terminates in a chamber built 
of bricks, which has two doors, and -two 
chimneys. . 

When the upper cavity is filled fufficiently 
with the mineral, a fire is made below, 
which is continued during twelve or four¬ 
teen hours. The heat is communicated 
through the holes of the vaulted roof of the 
fire place to the mineral in the upper cavity, 
by which means the mercury is volatilifed, 
and its vapor paffes into the aludels, where 
much of it is condenfed, and the reft is 
difeharged into the brick-chamber, in which 
it circulates till it alfo is condenfed. If 
any air or fmoke paffes through the aludels 
along with the vapor of the mercury, they 
efcape through the two chimneys of the 
chamber. Three day* after the operation, 
when the apparatus is fiifilbiently cooled, 
the aludels are unfitted, aod the doors of the 
chamber are opened, and the mercury i* 
collefted. 

fame 
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fame principle. The foap which is ufei in medicine is made without heat in 
the following manner* 

One part of quicklime and two parts of good Spanifh foda are boiled together, 
during a (hurt time, with twelve times as much water, in an iron caldron. This 
lixivium is to be filtered, and evaporated by heat, till a phiol which is capable 
of containing an ounce of water, (hall contain an ounce and three gros of this 
concentrated lixivium. One part of this lixivium is, to be mixed with two parts 
of oil Of olives, or of fweet almonds, in a glafs or ffone-ware vefiel. The mixture 
is to be ftirred from time to time with an iron Ipatula, or with a pcftle, and 
it foons becomes thick and white. The combination is gradually completed, 
and in fcven ©r eight days a very white and firm foap is obtained. 

Soap is made with heat in manufactures where large quantities of it are 
prepared. A lixivium of quicklime and foda is made, but is lels concentrated 
than that above deferibed, and only fo much that it can luftain a frdh egg. 
A part of thb lixivium is to be even diluted, and mixed with an equal weight 
of oilof olives. The mixture is to be put on a gentle fire, and agitated, that 
the. union may be accelerated. When the mixture begins to unite well, the 
reft of the lixivium is to be added to it, and the whole is to be digefled with 
a very gentle heat, till the foap be completely made. A trial is to be made 
of it to examine whether the juft proportion of oil and alkali has been obierved. 
Good foap of this kind ought to be firm and very white when cold, not fubjeCt 
to become moilt by expofure to air, and entirely miicible with pure water, 
to which it communicates a milky appearance, but without any drops of oil 
floating on the furface. When the foap has not tbefe qualities, the combination 
has not been well made, or the quantity of fait or of oil is too great, which 
faults muft be corredhed. - 

In foft or liquid foaps, green or black foaps, cheaper oils.are employed, 
as oil of nuts, of hemp, of fifh, &c. Thefc foaps, excepting in confluence, 
are riot effentially different from white foap. 

Any fixed "alkalis* are much difpofed to unite with oils that arc not volatile, 
both vegetable and aqitrial, firice this union can be made even without heat. 
The compound refulting from this union partakes at the fame time of the 
properties of oil, and of alkali •» but thefe properties are modified and tempered 
by each other, according to the general rule of combinations. Alkali formed 
into foap has not nearly the fame acrimony as when it is pure * it is even de¬ 
prived of almoft all its caufticity, and its other faline alkaline properties are 
almoft entirely abolifhed. * The fane oil contained in foap is Ids combuftible 
than when pure, from its union with the alkali, which is an uninflammable 
body. Jt ismifciblc or*even foloble in wafer to a certain degree, by means of 
the alkali. Soap is entirely fpluble in fpirit of wine, and hill better in aqua 
vitas fharpened by a little alkaline fait, according to an obfervation of Mr. 
Geoffroy. ■ ‘.y v ' : l. * . 1 < 1 

When oil unites, with alkali in;the formation of foap, >t is little altered in the 
connexion of its principles* for it may be feparateth from the alkali by decom- 
pofing foap with any acid, and may be obtained nearly in its original ftate* By 
the accurate iilv’dftigation - that Mr. Geoffrey has'made of foap, by decompofing 
It thus that two ounces of this .compound fon- 

fift of one ounce, three gros and one fcruple of oil, one gros and a fora pie of 
' Zzzz - . . marine 
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marine alkali deprived of all oil and moidure^ ortwice the quantity of this 
fait containing tne water of its crydallization, and, laftly, two gro$ and four 
grains of water. This latter quantity of water is neverthelefs variable, ac¬ 
cording to*the condition of the tbap j for it may be much more of much lefs dry. 

Concerning the decompofition of foap, by means of acids we mud obferve, 
find, that all acids, even the weakeft vegetable acids, may occafion this decom- 
pofnion, becaufe every one of them has a grea|er affinity than oil with fixed 
alkali. Secondly, their acids, even when united with any bafis, excepting a 
fixed alkali,-or the inflammable principle, are capable of occafioning the fame 
decompofition; whence all ammoniacal falts, all falts with, bafis of earth, and 
all thole with metallic bales, are capable of decompofing foap, in the fame 
manner as difengaged acids are ; with this difference, that the oil feparated from 
the fixed alkali, by the acid of thele falts, may unite more or lefs intimately with 
the fubftance which was the bafis of the neutral fait employed for the decom¬ 
pofition. 

Soap may alfo be decompofed by diftillation, as Lemery has done. When 
firft cxpofed to fire, it yields a phlegm called by him a fpirit i which neverthe¬ 
lefs is neither acid nor alkaline, but fome water which ‘enters into the com¬ 
petition of foap. It becomes more and more colored and empyreumatic 
as the fire is encreafed, which fhews that it contains the mod fubtk part of the 
oil. Jt feems even toraife along with it, by help of the oil and adtion rf the 
fire, a fmall part of the alkali of the foap: for, as the fame chemift obferves, 
it occafions a precipitate in a folution of corrofive fublimate. After this 
phlegm, the oil rifes altered, precifely as if it had been diddled from quick¬ 
lime, that is, empyreumatic, foluble in fpirit of wine, at fird fufficiently fub- 
tle and afterwards thicker. An alkaline refiduous coakremains in the retort, 
confiding chiefly of the mineral alkali contained in the loap, and which may 
be difengaged from the coal by calcination in an open fire, and obtained in its 
pvire date. 

As all oils contain an acid more or lefs combined, Vhich’may alfo be 
more or Ids difengaged by the oil becoming rancid, by the action of heat, or 
by combination with other bodies, probably a portion of the alkali of the 
foap is faturated with the acid of the oil, efpeciaily after the diftillation of the 
foap. But this matter has not been fo well examined, that we can affirm any 
thing concerning it. 

Alkaline foaps are very ufeful in many arts and trades, and alfo in chemiftry 
and medicine. Their principal utility confifts in a deterfive quality that they 
receive from their alkali, which, although it is in iome meafure faturated with 
oil, is yet capable of adding upon oily matters, and of rendering them fapo- 
naceous and mifcible with water. Hence foap is very ufeful to cleanfe any 
jubilances from all fat matters with which they happen to be foiled. Soap is 
therefore daily ufed for the walking and whitening of linen, for the cleanfing 
of woolen-cloths from oil, and for whitening filk and freeing it from the refinous 
varnifh with which it is naturally covered. Pure alkaline lixiviums being capable 
of diffblvirrg oils more effe&ually' than foap, might be employed for the fame 
purpofes ) but when this activity, is not mitigated by oft aaTf is ih'-foap^ jtliey are 
capable of altering and even of dedroying entirely by their ca^fttcitv mod fub- 
ftanccs, efpeciaily, animal matters,, as wool, 'and; 

i • -dean^s 
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■cleanfcs from Oil almoft as effectually as pure alkali, without danger of alter 
ing or deftrpying, which renders it very ufeful. 

Soap Jfurnifhes medicine with a very efficacious and valuable remedy. Til 
lately, that Mrs. Stephens Ikh m^riptic remedy has been published, phyfi- 
cians attended little to the medicinal qualities of foap. They Coon found that 
foap, which is the principal ingredient of this famous remedy, is a.;o the only 
one wjiich has any real efficacy. And although this reme-’y has been found 
to be infufficient to djffbive moft ftones of the bladder, yet expcrie ce and ob- 
fervation have fufficiently evinced that it can prevent t : >e enlargement, or even 
the formation, of ftones in perf ns difpoled to that diteafe *, that it tan, in a 
word, attenuate, divide, and expel the ftoney particles generated in the 
urinary pailages, and which are the fird materials of' the (tone. And accord¬ 
ingly foap is frequently ufed iuccefsfully in ihefe cafes. When foap was once 
dilcovered to a<5t fenfibly on the glue or binding fubftance of that urinary land, 
gravel, and even offo'me ftones, it was naturally luppoted to be capable of acting 
more powerfully on other thickened matters, which are too frequent caufes 
of many obftinate difeafes. Ihefe confiderations, have induced the be ft prac¬ 
titioners to preferibe foap as a refolding, aperitive, and deobftruent remedy ; 
and \s e are certain that it has been employed as fuch with great fuccefs. 

From the properties of foap we may know that it mult be a very effectual 
and convenient ahti-acid. 1c abforbs acids as powerfully as pure alkalis and 
abforbent earths, without having ithe caufticity of the former, and without op¬ 
prefling the ftomach by its weight, like the latter. 

Laftly, we may perceive that foap muft be one of the beft of all antidores 
to ftop quickly, and with the leaft inconvenience, the bad eiTefh of acid cor- 
rofive poifons, as aqifa fortis, corrofive fublimate, &c. 

D-XXXV. SOAP. (STARKE Y’s). This preparation is a 
combination of fixed vegetable alkali with eflential oil of turpentine.. It is 
named from the inventor, a chemift, called Starkey, who endeavoring to re- 
folve the problem of the volatihlation of fait of tartar, combined that alkali 
with feveral fubftances; and particularly with oil of turpentine, and remarked that 
from this latter mixture a faponaceeus compound was formed, which has been 
fuppofed to pofiefs many medicinal virtues, it enrers into the companion of 
pills, named alio from Starkey. The belief of its good qualities has induced 
perfons to continue the preparation of this foap, and to endeavor, but without 
fuccefs, to improve theprocefs. 

Although fixed alkalis are hot abfolutely inactive upon eflentid qils, they 
cannot however unite as eafily with thefe, as with fweet oils, which are.not vo¬ 
latile. If we attempt to combine any eflential oil, and particularly oil of tur¬ 
pentine, with liquid fixed alkali, as in the preparation of ordinary foap, we 
fhall foon find that thefe two fubftances cannot unite, or only imperie&lv, and in 
long time. Starkey found no other expedient for the preparation of his foap 
than time and patience. His method, which is perhaps the beft of ^11, coofifts in 
putting dry alkali into a matrafs, and pouring uponi it eflential oil of turpentine 
to a height equal to the breadth of two or three fingers. In a long time the com¬ 
bination was compleated In five or fix months a part of the alkali and oil are thus 
combined togcthcr,and forth a fort of white faponaceous compound. This foar> 

"C "' ! Ztiz % muft 
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muft be feparated from the mixture, and more of it will be afterwards formed 
in the fame manner. 

Shorter methods have been fearched for .the preparation of this foap, by 
feveral chemifts; and among ft thefe is the illuftrious Stahl; who confidering 
water as part of the combination of every foap. and even that it is a medium 
by which the fait and oil are united together, VUi^&s that after having mixed 
oil of turpentine with very hot alkali, and having (hook them together, this 
mixture lliould be cxpofed in a moift place, that all the portion of alkali which 
does not unite with the oil may deliquiate, and be feparated from the part of 
the mixture that is combined; that this alkali (hould then be dried, and new 
oil poured upon it, as at firft; and, laftly, that this method Ihould be con¬ 
tinued till the whole be reduced into foap; and thus the operation will, as 
he affirms, be greatly lhortened. Neverthelefs, later chemifts, not fatisfied 
with this method of Stahl, have endeavoured to Amplify ftill more this ope¬ 
ration. Mr. Rouelle the younger has publifhed in the Journal de Medicine , that 
he has difcovered a more expeditious method than all thpfe hitherto known for 
the preparation of this foap. Mr. Beau me has all'o publifhed in the Gazette 
de Medicine a method of making it in a few hours. It confifts in triturating, du- 
inga longtime, alkaline fait upon a porphyry, and in adding to this fait, during 
the trituration, oil of turpentine. According to this able chemift, the thick 
refinous part only of this oil can truly combine with fixed alkali: and this com¬ 
bination is effected only while the more volatile and attenuated part of the oil 
is diffipated. For which reafon, according to him, a very great quantity of 
oil of turpentine is requifite for the formation of Starkey’s foap, which quan¬ 
tity of oil is indeterminate, as, the more volatile and ethereal it is, the more of 
it is required; and alfo the trituration upon the porphyry, by promoting the 
evaporation of the fubtle part of the oil, accelerates confiderably the operation 
of Starkey’s foap. 

Another artift fays, in the Gazette de Medicine, that, the operation may 
be much abridged, by adding to the new mixture a certain quantity of this 
foap ready made*, which correfponds with Mr, Beaume’s opinion. Laftly, 
Mr. Ileaume has found, that the addition of a little turpentine, or of ordinary 
loap, confiderably abridges the operation ; and this alfo confirms his opinion, 
which fee ms to be very probable. We do not mean to blame the zeal of 
thefe chem fts in making f<» many attempts to find a method of preparing this 
foap quickly, but we confefs that the importance of the obje& does not feem 
adequate to their trouble. For, in fad, what does it fignify* whether this 
foap, not ufod in the arts, and but little in medicine, be quickly or llowly 
made,?* The efTential point is not that it be quickly* but well done* 

And to fpeak our fentiments freely, this preparation feems to be uncertain 
and rll-chofen. For, befides that the true foap of Starkey* that is, the inti¬ 
mate combination of ethereal oil of turpentine with fixed alkali, according to. 
the ufual idea of it, is a thing probably impoflible, we believe that we may 
affirm, that the laponaceous compounds obtained by any method of mixing 
oil of turpentine with fixed alkali do not long remain in the fame flate, and 
by time necefiarily undergo perpetual alterations. 

To be fully, convinced of this truth, -we may compare together not only thefe 
foaps made by different proceifes, but alfo the fame foap, a longer or a fhorter 

time 
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time after it has been made, and we (hall-find confiderable differences in their 
color, fmell, and confiftence. We fhall find that thole cleliqniate, and are 
partly refolved into liquor by the air, that have been made with a too ethereal 
oil, which is incapable of faturating well the fixed alkalithat others acquire 
by time , a pitchy, yeliowiffi, femi-tranfparent and refmous appearance, which 
contain too large a quantity of thick refiduum of oil of turpentine. T'nofe 
foaps which feem to be the beft made, which contain a proper quantity of oil 
of turpentine, which are neither too ethereal nor too thick, preierve longer 
their white color and the confiftence of true foap: But they neverthdefs parti¬ 
cipate more or Ids of the faults we have*mentioned. Laftly, all thefe loaps 
are liable to contain a confiderabie quantity of a fort of neutral fait, formed by 
the acid of the oil of turpentine, united with a part of the alkali of the foapi 
This fait cryftallizes upon the furface, and even within the foap, which in time 
becomes quite penetrated and ftuck all over with a laline efflorefcence. Thtie 
bad qualities and alterations of Starkey’s foap cannnot be avoided by any 
method, as they depend on the nature of eflential oils, which we cannot change.. 
Thefe foaps are known to contain a volatile and fuperficially combined acid, 
which unfolds itfelf more and more, or which is engaged more intimately with 
a portion of oil, to which it gives a thicker confiftence. We are no Ids certain 
that the moft ethereal part of dlential oils, or their fpiritus redtor, is lb volatile* 
that however attentive we may be to preferve it, it will gradually diflipate in time : 
in a word, we know from experience, that all eflential oils are drying, and are 
much more fponcaneoufly alterable than any others and that thefe fpontaneous 
alterations cannot be prevented by the imperfect combination which they are 
capable of forming with an alkali. On the contrary, this alkali, by abforbing 
their acid, and by facilitating the diffipacion of their ethereal part, with which 
the alkali is not capable of forming a true union, can only haften the altera¬ 
tions to which the, oil is naturally difpofcd. 

From all. this ,we ought to conclude, that Starkey’s foap h a difficult,, 
uncertain, variable preparation, which is continually changing its nature, and 
confcquently its medicinal virtues. This latter inconvenience, although it 
were the only one, would be fufficient to make us rejedt this preparation. 
And therefore, if, as is probable, a faponaceous fubftance* partaking of the 
properties of fixed alkali and of an eflential oik would be uleful in medicine 
ordinary foap, incorporated extemporaneoofly with any quantity of dlential oil; 
which fhall be judged proper, might be fubftituted inilead of Starkey’s foap. 
See Oils [Essenti al). 

DCXXXVI* SOAP-ROCK, ov Soap-stokjj. Sr* Steatites. 

DCXXXVI f. SODA, (r) 

DCXXXVm. SOLUTION. Solution confifts aw union- 
formed by the integrant parts of one body with the integrant parts of another 
body of a different nature *, and. as a new compound-is the refult of this union* 
we nence fee that iolution is nothing elfe than the adt of combination.. 

As the integrant parts of One body cannot unite with thofe of another,, while 

j , • 1 1 
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(r) Seda is a name given to the maritime obtained j and alfo to the allies themfelves,. 
phnt kahy from the alHe* of which, a con- .or to an impure alkaline fait extracted from; 
kdcrable quantity of mineral alkali may be thefe. See Kali, and Alkali (Mineral). 

, ’ ‘ they 



SOL 


,726 

they adhere together/, therefore folution cannot be made till the aggregation of 
one of the two bodies at leaft is broken. And as bodies whofe aggregation is 
broken are neceflarily in a ft ate of fluidity or of vapors, an axiom has been 
formed, Corf ora non agunt nifi Jint fluida, or. Bodies do not a& unlefs they be 
iluid. ' 

The two bodies which unite in folution are ufually diftinguilhed by two 
different names. That body is generally failed the folvtnt which by 
its fluidity or acrimony appears to be active* and the body which from 
its want of tafte or from its folidity appears to be altogether paflm*, is 
faid to be dijjolved. Thus, for example, when metal or marble is diflolved in 
aqua fortis, thefe folid bodies are confidered as being dijftrfvtd, and aqua 
forcis as the fUvent. But thefe exprefiions ought not to be taken literally, 
for they would give a very falfe idea of what really happens in folution. On 
the contrary, we are certain'that any two bodies, which unite together in fo¬ 
lution, reciprocally exercife their adion one upon another, and that the union 
which refults from it is only the effed of the mutual tendency which they have 
to each other : that thus, in the examples mentioned, the marble and metal ad 
as much upon the nitrous acid as this does upon them \ and that, if they differ 
in this refped, that body, whofe fpecific gravity is greatelV, ads moft ftrongly. 
Mr. Gcllert, confldering the thing in this point of view, affc<5bs to reprclent 
as fohents the bodies which are generally confidered as d'jfolved, and fays, 
for inftance, that fund diJJ'olves alkali. Provided that we underftand that the 
adion of the combining bodies is mutual, it fignifies little that we name the 
one fohent , and the other the body dijfohed: and even as the word folu - 
tion , taken in its mod proper fignifieatkn, expreffes the reparation of the in- 
teg ant parts of a body, we feem to fpeak more clearly and accurately when 
we call that body the fofoent y whofe integrant parts are already fepirared 
before the folurion, and that the body d'jfolved whofe integrant parts are only difc 
united during the ad of folution. 

As the folution cannot be effeded unlefs one of the two bodies at leaft be 
fluid, and as lolid bodies only become fluid by the interpofirion of the parts 
of lbme other fluid, fuch as water and watery liquors, or fire, lienee fo- 
Jutinn may be made either by the humid or by the dry way. The folutions 
in which the integrant parts of one of the two bodies, or of both, are dutribut d 
in an aqueous fluid, as, for inftance, thole of acids, are folutions by the humid way\ 
and thofe folutions in which one or both bodies are rendered fluid by fiie, 
as in vitrification, and in allays of metals with each other, are folutions in the dry 
way. 

The folution of bodies is not perfed, unlefs each of the integrant parts of 
one body are united to one of the integrant parts of another, Hence if one 
of the two bodies be tranfparent, we ought to have, after the mutual folution, 
a tranfparent compound, as happens in the folutions of -calcareous (tones and 
•acids, and of thofe of earths by alkalis. As therefore the folution of foap 
in water is always a little opake and milky, it ought not to be confidered as 
complete. The Fame may be faid of glafles that are hot perfectly tranfparent. 
Their want of tranfparehcy always proceeds from the parts of the fand or flint 
not having been fufficiently diflolved by the fait, or from their containing fome 
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rtfraflory matters, fuel* as certain metallic calxes, particularly calx of tin, 
whidi refill: the adticm of falts. 

As the lblution of two bodies by one another can only be effedted by the at¬ 
traction or tendency whicbr their integrant parts have to each other, hence,-, 
after the folution, thefe parts are found to adhere together: hence alio heavy 
bodies may be fufpended in the thinneft and lighted: liquids, when they are 
truly diffolved by each otlnir. For inftance, corrofive fublmate, which is 
very heavy,, may be fufpended by fpirit of wine, which keeps it diffolved,. 
altho’ this liquor be very light. See Composition and Combination. 

DCXXXIX. S O O 1*. Soot is a collection of lubftances formed by the 
matter of the flame of inflammable bodies* but which have efeaped combuftion,, 
from not having fufficient contadl with the air. This matter, which fixes 
itfelf to the internal furface of chimneys, is always of a black color, more or- 
lefs brownifh. This color it receives from an oil that is burnt, and half reduced 
to the ftate of coal. 

As all inflammable bodies undergo a total decompofition during their inflam¬ 
mation, all the volatile principles which they contain, and even a part of the 
fixed principles, by means of thofe which are volatile, arc railed in vapors, 
fome part of which burns with flame, is totally diflipaced and dellroyed, and 
another part is fublimed and adheres to the firft cold bodies which it meets. 

Soot is, as we have now obferved, the portion of flame which is reduced 
to black fmoke, and which has not been inflamed from want of fuf 
ficient contadi with air. For if the vapors exhaling from an inflammable body- 
ftrongly heated were fo rarefied that each of their parts fhould be altogether 
furround d by air, they would all burn with flame, and then we lhould have. 
no fmoke or foot, or at leaft this foot would not be black, and would contain 
nothing inflammable. For which reafon, the g eater quantity of air is ad- 
mined amongft bodies which burn with flame, the lels fmoke and foot we 
have •, and alfo, the loot proceeding even from bodies of the fame kind mult 
be very different* according to the manner in which they are burnt. ln» 
general, we can fay nothing that will be conftantly applicable to the nature and 
principles of foot," as its differences arife not only from the caufes above- 
mentioned, but alfo from the nature of the inflammable fubftances which- 
produce it. Thus vegetables, from, which little or no volatile alkali is ob¬ 
tained, muft furnifh a foot different from that of animal matters * and the 
foot of a pure oil muft be different from, thar of a plant containing- 1 
allits principles. But thefe differences have not yet been.obferved,,becauie 
chemifts have not attended to this iubjedt. 

We know only that the ordinary foot of chimneys has an acrid, bitter, empy- 
reumatic, and difagreeable tafte ; that water can ex trade from it a dufky- 
eolored matter, which fhews rhat it contains faline, oily, faponaceous parts; 
that it is capable of being again burnt very vividly and with much flame, as. 
when chimneys are fet orj fife; 

''Zf this.loot Im;. iSIf^Ued'if*;,#.recoct, we obtain from it phlegm, volatile alkali., 
jartly coaferete ^nd partly liquid, a black empyreutriatic oil, l .and in the.retort 
mvich coal retnains, from which fixed alkali may be extfadled by incineration 
andlhoviationi Borne atrid alfo may poffibly be obtainable from .certain foots. 
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and generally towards the cud of the diftillation, when the heat is ftrong, a 
little lal ammoniac isfubl.med. ! 

As every foot, even that which proceeds from vegetable matters, contains a 
good deal of volatile alkali, we may infer, that the principles of vegetables 
fuller, by combuftion in an open fire, changes fimilar jto thofe Occafiorfcd by 
putrefaction. Befides, the quantity of fixed |coal which remains after the dif¬ 
tillation of foot, and which turnifoes a fixed alkali, together with much earth, 
by incineration, fhows that a very confiderabie quantity of the fixed principles 
of inflammable bodies is carried off, and even raifed to a great height, by 
means of their combuftion with flame: but, as we have faid, foots are very dif¬ 
ferent ; and the matter is but little known, and requires farther researches. 

DCXL. SORREL, (j) 

DCXLI. SPAR. Naturalifts and chemifts have given this name to 
certain cryftallized ftones, more or lefs tranfparent, which generally do not 
ftrike fire with fteel, and which are found plentifully within the earth, but more 
efpecially in mines of metals. 

Under this general name many ftones are comprehended •, becaufe they have 
the general properties we have mentioned, 'and becaufe they refemble each 
other by the form of their cryftallization, in which we always perceive fhining 
plates, like mirrors *, but fome of thefe ftones are very different from others. 

Some fpars are entirely foiuble with effervefcence in acids, forming felenites 
with vitriolic acid, dtliquefeent falts with nitrous and marine acids, and con¬ 
vertible into quicklime by calcination. Thefe ftones are juftly called calca¬ 
reous fpars. 

Others, although entirely fimilar to thefe in appearance, do not effervefee 
with acids, are calcinable as gyplum and felenites are, and are, in fad, true 
hJeivtes compofed of vitriolic acid and calcareous earths. Thefe fparS are 
tffeniially different from the former, and are gypfeous or felemtic fpars. 

Other fpars are neither calcareous nor felenitie, do not lofe their tranfpa- 
rency in the fire, and feem to be of the nature of talc. • * 

Laftly, a kind of ftone, cryftallized in mirror-like plates like a true fpar, is 
almoft opake, is indiffoluble by acids, and is fo mud! harder than all other 
fpars as to be capable of ftriking fire with .fteel. This ftone isfufibie without 
addition, by the a&ion of a violent fire, into a femi-tranfparent white matter. 
This feems to be the kind that Mr. Waileritfs, Mr. Pott, and Other German 
authors, call fufible fpars. They alfo mention another fpar which is compact, 
breaks likeglafs, and melts without addition. From the deferipriotis given by 
mod authors we cannot eafily difeover what they mean by fufible foar, and 
by quartz-fpar. X hefe matters have not yet been fufficfehtly examined. 

•from the properties of all the fubftances called fo^f s ^e may # cdn}Cdtire, that 
they are ftones of all kinds, very different from' eqCK h fog 'fof ftKd 

m metallic grounds, have cqntraded, either 

(ri 8 o*m>,‘ leaves offoisplsmt 'which trip' 
contain’ an- acid 'fait which 'may he obtained - fefopleof 

from the expreflod juice by cryftalfifation. ounces and fiftne 

From twenty pounds of frdh forrel-leaves 1 rtjafs,' We t ■ obtained. w ^ 
Ntumari exprefled fix' pounds of jtoiee, from TlAt) ' ' r ’' * 4 
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DCXLU. SBELT E R. Zinc is fometimes fo caller Zinc. 

^ DCXUI1. S P E R M A C. E T i. («) ,, ^ ' • 

ECXLtV, S P I I< 1 r * The name of fpirit, is giv£a Jn g^riefal.to al 
liquors obtain^.from fubftances by^ifbHatlop. . three'-prinbipa 

kinds, Namely, dnfitmmebit fpiriU* tifid'/piritSi 
' The clafs of inflammable ipirits include rbe.^inptt. 

of efiemiaj oils j the principle of fmetf, or, the Jppritus s an< 

ardent fpiriL\ or the.fpirit obtained from wine,'beer, atnd all liquors whicl 
have undergone the' fpirttudus fenkeritatUrif “ ' -V , 

In the fecund dais are all acids obtai^ad, by diftdlatk)n of miheraIs, vege 
tables, and of animals. Such t are, aqids of -..aium*. al 

which are the fame acid, namely, the ^triplic, the Jtcids ° 

common fait. They are called fpirit of fulpbur^ Jjpiiitof yitml y fpitip dftihre 
&c. without fpecifying that they .are adds. . 2 , Tb.e.-acids of yipegarf^wi^ o 
all liquors which have undergone the aeetous/ermefttaiifitt, and $je acids obtained 
in the diftillation, of vegetables,. and. of certain apimalsr, as dies, ants, &cc 
The'.© fpirits are commonly.>called add. fpirits y z& xfcfjcidjpiril of guiacum, tbi 
tnid Jpiriis.of ants* &c. becaufe the fubftances which furoilb' {hem yield alii 
fpirits that, are not acid, 


eypfeous. earth, diftin^rly cryftalliaed, The hard as to be capable of ffHking ignfte< 
form of the cryftals 4s fhombpi<|al. They fparks from fteel, For which reafon jt ii 
are alfo called feknites and gheies Maria:, referred by Crpnftedt to the.filicfcous claf; 
Sometimes thefe fpars aflame other .forms. <of earths, and ishy him called rhombhquartz. \ 
They are very heavy. See Selenites, and, becaufe the. particles of which it confift: 
<3 l acies Marine. fepm fo be parallelopipeds, each of which is 

3 . fnjihUJpars* called alfo flturt, ■: tJnder ' contaii^i within fix rhombic or rhombotda 
this name- many nones are - comprehended of liides." Its colors are various, white, grey, 
different fihapes, appearances, and perhaps . aftd red. 

properties. Their general properties are jr Several other foflii fabfiaeces confift o 
defcrSbed tinder the article Fluor. They large plates, and are therefore (aid so hav< 
aremoft; frequently found in. mines, and , a worry Such, ate; fome kinds o; 

are much uted to facilitate the fofion of ores, talk's of of quartz, of arntan- 


.white, heavy, friable; fufible fpars, as Mr. 

Margraaf found. - This chemift difeovered, „ hut M ffot capable 
hy-anslyfing the fiofogniatt fione,<atid other ~ **'*''' u 
■■■ fofihle^|xif«*'-capabfo; of rewiving-^phofr.. 

- ph^;»c. ^jhidttyt' l; *hat, they cpsdi&jci^.g 
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diftillc.il by means, of clay, as when obtained by; the other methods, al.sbough 

“ DCXLvll'ft ly s pTr it of N I T R e ($ }k okui G). Two 
methods ar^ufed in chemical laboratories fcf> obtain ft Very Wl^ngfpd flocking 
fpirit of nitre *1 he firft is by means of .niarttd calcined 

till it becomes red-hot, that all the water of £tscry^^U^ttonWy, be expelled. 
Alfo, very pure nitre of the third or even fourth boiimg mtfk be well dried. 
Thefc two matters are to be pounded and carefully mixed together in equal pro¬ 
portions. They are then to be poured into ft, good earthen fms retort through 
a paper funnel, which pafies into the belly of the retort, 4 tbat npnc of the powder 
nuy adhere to the neck of it. The retort Is placed in a ieVerberarary furnace, 
upon the bars of which is fixed an earthen dim filled with fandT, ( To the retort 
a large glafi balloon, in which is a fmall hole, Is to be fitted and luted, with 
a fat lute. This lute is to be covered with ft cloth forked with another Iptc 
made of quicklime flaked in air, and fo/med into a thin pafte with White* of 
eggs. The whole luting apparatus is to be bound with a ftring. Then the 
diltillation is to bd commenced with a very flow. fire. The bajlqon will, foon 
be filled with red vapors which are ronfienfed there, white another j&rtion, of 
fpirit of nitre dill ills gradually by drops. This diftUlatian is to be continued 
till the retort is red-hot, and no more vapor is railed. ,» 

When the velTels are cooled, they are cautioufly to be unluted, and the 
liquor in the balloon h to be quickly poured into a clean and dry glafs bottle, 
thiought a glafs funnelj which bottle ought to be quickly flopped with a glafs 
ftoppie. *1 his is the method of difbllmg fmoking fpirit of nitre ufed by Mr. 
Beaume % and it is a very good one. The fmall earthen-dilh filled with fand, 
on which the bottom of the retort refts, is very ufeful to prevent the too Judden 
md too unequal application of heat, which would make it certainly liable to 
be biokcn. Tne tat lute of clay and Unfeed oil is not capable of being injured 




dtnfible •, for which reafon the difliiladon muft be, lloyyly vcondu&cd, and 
mull be avoided in hot weather. A brick wall muft be mterpofed betwixt 
the furnace and the balloon to prevent this veflel from being too.much heated* 
the balloon muft be covered with wet cloths frequently renewed* and even 
the fmail hold of the balloon muft be fomefinjeS !# g»<* vepa to 

the too rarefied and too copious vapprs s odm*m 
burfl wish, eaplofton. * j 

When?'we perceive that the dyops faceted each 
urtfloupsteg the fnufll hole, red vapors, dart 
wuira hjfliog nojfe * this Is a 4*gft tbtt tfye vei 
heat then muft be lefienedvand the fmattliote muff ho < 
till the diflillatifm fiq ftmch moderated. ’ ,, .i t , 

4-afily* when We pour the nitrous acS^uftpifie 
i artful not tq, fbuf 40 th* way off ciUTO* *$»$**? 

coi-rofive and noxious. For the fame mm alky tkp 
ought to be flopped as idem fsthe liquor if SMmd t putlM 
continue in it more than twelve jhfurs, „ ,**, '» 

rfc»IjU 


Witelq apparatus would 

tjbat by 
wrnbore 
J The 
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martial earth of this vitriol. But as the nitrous acid adheres but weakly to 
iron, efpecially when this metal is calcined and deprived of its phlogifton, 
as it is in this operation, the heat that is employed i$ more than fuffici et to dif- 
cngage it, apd to make it pafs entirely in diltillation. 

Laftly, the refiduum of the diAillation -of fpirit of nitre in Glauber’s man¬ 
ner, when no iron is mixed with it, forms a very whitife and very pure vitrio- 
lared tartar, which may be diflolved, filtrated, evaporated, and cryftallifed. 

All thefe refiduums generally contain alio a little nitre, which not »having 
been fuflkiendy in contact witli vitriolic acid, has efcaped jts action, and is not 
decompofed. 

DCL. SPIRIT (DULCIFIED) of N I TR E. Dul¬ 
cified fpirit of nitre is a mixture of one part of nitrous acid with two parts 
of rectified fpirit of wine, digefied together. (u) 

As nitrous acid a<5ts powerfully on fpirit of wine, it is rendered confiderably 
milder by this mixture. It is ufed only medicinally, and is confidered as 
aperitive, and powerfully diuretic. It is added by drops to potions and juleps, 
till it has given an agreeable acidity. 

DCLf. SPIRITUS R ECTOR. The fpiritus refior is a very 
attenuated, very fubtle principle, in which the fmell of all odoriferous bodies 
peculiarly refides. 

To obtain the fpiritus reftor from odoriferous fubAances, thefe matters are 
to be diAilled in the cucurbit or body of an alembic placed in a water-bath, 
with a very gentle heat, that is, from thirty to thirty five degrees of Mr. Reau¬ 
mur’s thermometer, till we perceive that what rifes in diAilTation has little or 
no fmell. * 

The principle of fmell in bodies is in general too fubtle and too fugacious 
to be obtained alone and pure, by any.method whatever. Accordingly ic 
nfes by means of the water contained in fubAances diddled in order to pro¬ 
cure it, and is difperfed and overwhelmed in water. If the odoriferous matters 
from which the fpiritus redtor is required to be procured,.were abfelutely dry, 
and contained no other volatile principles, a little water or fpirit of wine ought 
necefiarily to be added, to furnifb a kind of bafis tq this' fpirit, which would 
Otherwise be difiipated and evaporated, fo that it could hot be colledfed. 

This principle of the fmell of bodies is milcible with water, with fpirit,. pf wine, 
and with oils. It feems however tobe of different natures, according to the 
fubAances which furnifh it, Its properties fllew that it is ip general compofed 
of an inflammable principle, and of a laline fubAance, both extremely attenuated. 
But the fpiritus redtor of feme fubAances appears toi be more of avfalipe,.arid 
r,>«it of others more of an oily nature. . V ! ; 

All matters, the fmell of which is quick, jppnge«jiC/A n 4’..^il!! 1, ho t 
the brain and nervous fyAem, as the acrid, crpCifqrpji; plfMats,; ; jityd fubAances 
which undergo the acicl fermentation, contain fc, fpir||$$ redor^ro^abjy/^ore 
faline than oily. > - r> ■ s 

Thofc on the contrary whofe fmell i$f fweet, naufeous, of, iftfong,, without 
acrimony or pungency, and which affdA the head,: .by'. ^o^al^ning 
hyfttrical or convulfive accidents-, fuel* are ambergrife, rfiutk,^burrat 


(a) The London and Edinburg I)ifpen&torie$ 0 frte<St that tfoe mixture^ diftiljed* 

This operation ought to be performed With a ver^ flow, and gradually raife&firc, that 
plofton^ may be prcvciued. ' , , 

coffee. 
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coffee. Opium, narcotic plants, camphor, nil aromatic plants, and laftly, t ! e fub* 
fiances which undergo the fpirituoms fermentatton *, have, according to all up 
pearance, a fpiritus redor, wMch partakes of the nature of oil. l or befikte* 
that the effects produced by-thefe lit bonces are frmiiar to .thole of the vapor 
df charcoal* the fpirjtus reiftof of fbme of 'them! i.v'really'inflammable; as, for 
instance, that of ftaxinella, the exhalations from which form anatuofph.ro 
that mjy be inflamed with a lighted taper. ’ ' 

The lpiritus redlor of all aromatic plants feems particularly to ba aflbei;^ .1 
with their efiential oils'; at leaft, all thefe oils contain a good deal of it. To 
this" principle they certainly pyrv their fmcll,’ and probably their volatility and 
thinhels.j for thole which frontage, or from not having been preferved m well 
cloftd veflels, have loft their proper fmell, are at the fame time much lei's thin 
and volatile, fince they are no longer capable of being railed by the heat of 
boiling water; and befidcs, the plants from which the lpiritus red or has be< n 
obtained, furnilh little or no cfiential oil. See Oit-s (Kssenti al) 

The lpiritus redor, even that of aromatic plants, although it be of an oily 
nature, is perfectly mi fcible with water; which can only proceed from its great 
tenuity, or from th; fal.ne principle which enters its compofuion. 

’ DCJL1I. iPl’R IT of S A L T. The fpirit of fak, cr acid of 
common lak, can only be obtained by means of a lufficiently powerful inr, r- 
mediate fubftance, to dHengage it from the native fixed alkali, which k the 
bafis of common fait. Vitriolic acid is the tnoft proper and moll u (brill inter¬ 
mediate fu lift a nee for the diftillation of lpirir of lair, ir is employer!, either 
engaged in a bafis with which ir h-is a lets affinity than with that of common 
fait *, or pure, in order to obtain Glauber’s fmoking fpirit of fJt. 

Ordinary fpirit of fait is dill Hied by the mixture of one part of common fait 
with two parts of dried clay, precifely in the fame manner as wc have delenbwd 
for the diftill|ition of fpirit of nitre. See Tpirit of Nitre. The fpirit of lait 
obtained by this method is white and not fmoking, although it may be con- 
fiderably ftrong, if the fait and clay have been previoufly well dried 

We may oblerve, th*t a fmoking fpirit of fait cannot be obtained by means 
of martial vitriol, calcined till it becomes red, as is prailifed for the fpirit of 
nitre. I have tried td make this diftiUatiOn; and although, a very violent heat 
was applied, but very little marine acid was procured. The true reafon of this 
difference is, that marine acid difiolves, much more eafily than nitrous acid, 
metallic earths deprived of their phlogifton, and adheres to them much more 
ftrongly. Hence, as foon fs.the marine acid is diferi gaged' from its balls by 
the acid of vitriol,, it applies itfelf to the martial earth of this vitriol, whi h 
retains! it widy much more flrength than it is capable of retaining nitrous 
acid.. ^ , 

t>cwir. $ p i kj t; fO laub e s m okin g) of 

S A L T. To have the ftrongeft and mofl fmoking fpirit of fak, we arc 

obliged;to employ as an intermediate the pure vitriolic acid, as Glauber has 
prattifed, But this operation, efpecially when we would have fpirit of fair highly 
cohccntSfePd*'.\'ts.^Wiy',:,mffi.Cul't, and laborious, becaufe the vapors are much 
more difficultly Wrtaenfib|e ! than any others. The following is the procefs 
fuccefsfully pr a£tifcd by Mr. Beaume. ' '■* 

Common' fait is put into a tubulated ftone-ware or glafs retort, which is 

to be placed in a furnace for diftilling *, and to this retort a balloon is to be 

5 B 2 ‘ fitted 
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fitted, exa£Uy in the fame manner as for the diftillation of fmoking (pirit of nitre. 
See Smoking Spirit of Nitre. This apparatus is tube left till the lute has 
become firm j then through the tubulated opening 6 f t|ie retort, by means 
of a glafs funnel, a quantity of rectified vitriolic acid previopfly diluted with a, 
little water, equal to a third part of the Weight of tfye fait,; is to be poured 
at feveral different times, and the opening is to be doled ea$h time immediately 
after a part of the acid has been added. s 

As loon as the vitriolic acid is added, we fee white vapors paling from the 
retort into the receiver. Thefe are the fmoking fpirit of fait which this acid 
difengages, even without fire j for which realbn thefe firft vapors ought to* be 
allowed to pafs, before the fire be kindled; which ought not to be done till 
they are confiderably diminilhed, otherwife the diftillation would go on too 
fall at fkft, and the vefiels might be broken. 

A very little fire is to be kept up in the furnace, and only as much as is 
neceflary to continue the diftillation. Laftly, the diftillation is to be condu&v 
ed to the end with the fame attentions which we directed for fmoking fpirit 
of nitre ; and when it is finifhed, the ljpirit of lalt is to be collected in the fame 
manner. 

Betwixt this procefs and that, by which a fmoking fpirit of nitre is obtained 
in Glauber’s manner, two efiential differences may be perceived. The firft is, 
that in this diftillation the vitriolic acid is, not added till the vefiels are arranged 
and luted *, and hence a tubulated retort is neceflary. The realbn of this 
is, that vitiiolic acid difengages the acid of common fait without heat, and 
as foon as it touches this fait •, and that the vapors which pafs out copioufly from 
the retort, by keeping the neck conftantly wet, render the application of the 
lute impofiible. When the lute happens during the diftillation to be deranged, 
it cannot be again repaired. The fhorteft method then is to efifeonrinue the 
operation, and begin again. 

The fecond difference betwixt the diftillation of fmoking fpirit of nitre and 
fmoking fpirit of fait by means of vitriolic acid, is, that water is‘added in the 
Utter diftillation, and not in the former. 1 he reafon ofjrhis is, that the vapors 
of concentrated marine acid are fo much more difficultly condenfible than thofe 
of nitrous acid equally concentrated, that if well concentrated vitriolic acid, and 
decrepitated common fak, be employed, almoft all the marine acid would be 
difilpatcd in vapors which would be loft, and lcarcely a fenfible quantity of li¬ 
quor. would *be obtained. See Acid (Marine) for the properties of jpirit of fait » 
eiftd SAi.r (Common). 

The refifluums of the diftiilations of fpirit of fdt contain Glauber's fait, Iir 
that of the diftillation by means of clay, this fak is coofqundedwitb much earth, 
ju.d difficultly obtainable. But the refiduum of the diftillation by vitriolic 
is pure Glauber’s fait. This iak appears a white/faljne mafs at the bot¬ 
tom of the retort. It ought to be calcined in a crucible,, that any remaining; 
acid may be expelled, It is then, to be treated by foh|tio% filtration, andcryftak 
Uzatioo. 

By this diftiHatipn, Glauber firft difeovered the fak which lie afterwards , 
amm(^jaod : i^led.y^ wraMlfr This.?tame k fpil continued 5 foth^t it is kow? 
galled fal mirahilc^ falmrabile GJauberi , or Gktubefs fait. JSoe Sact of Gcaubsju 

doliy. spirit y 1-c i j? jd;. */ 

Dulcified 
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dulcified fpirit of &{t u made, by mixing this, acid with, twice its weight of 
re&ified fpirit of wine* and digefting this mixture during a month. 

As. this add has much left difpofition than the vitriolic and nitrous acids ro 
combine with inflammable matters* it cannot be fo well dulcified as they can 
by fpirit of wine, f' 

Authors differ much concerning the methods of duicification. The pro¬ 
portions are from two to five or fix parts of fpirit of wine to one part of fpirit 
of fait.* Some authors do not fay whether the fpirit of fait ought to be concen¬ 
trated and fmoking, or; not*, others require that a fmoking fpirit (houhl be 
employed Laftyy, fame dired the diftillation of the mixture, and others are 
contented with a Ample digeftion. But in whatever manner the operation is 
performed* the acid remains crude, and not much dulcified: hence dulcified 
fpirit of fidt is not ufedjn medicine ; for its virtues dp not eifentially differ 
from thofe of dulcified fpirit of nitre, which is infinitely milder. 

Marine acid, although very concentrated and very fmoking, does not pro- 
duce, when mixed, with fpirit of wine, but a very inconfiderable heat and effer- 
vefceqcc, and much inferior to thofe occafioned by vitriolic acid, and ft ill more 
by nitrous acid; which difference proceeds from the little aftion marine acid 
has upon the principles of fpirit of wine. 

Tkefe two fubftances are but little altered by being mixed together: for 
Mr. Pott having combined a dulcified fpirit of fait with an alkali, obtained a 
regenerated, fea -fait, which decrepitated upon hot coals, and precipitated lead 
and filver from their fblutions in nitrous acid into corneous metals. Ncverthc- 
Jefs, we are certain that a part of the marine acid contracts an union, and even 
an intimate union, with fpirit of wine: for Mr. Pott relates, that haying 
diftillcd to drynefs the thick matter remaining after the moft fluid and volatile 
part of the mixture had been feparated, he found a black, refiduous coal, which 
cannot,be obtained by diddling any of thefe two matters feparately. See- 
Ether (Marine). 

DCLV. S P PR I T of SULPHUR. Spirit of fulphur it 
nothing elfe than vitriojic acid obtained from fulphur by burning. 

As fulphur cannot fmrnifh its acid but by burning, and as it cannot burn but 
in open veffelsand free air, we can therefore obtain but a fmall quantity of 
acid by this method. 

Before the acid of fulphur was knpwa to be the fame as ordinary vitriolic 
acid, a fpirit of fulphur was prepaid with great expence and trouble; upon the 
i'uppofition that it had peculiar properties. For this purpafe, fulphur was 
burnt iiian open crucible, placed upon a ftaad in an earthen difh filled with hat 
water, Alarge capital or glafs-bell was fufpended above this difh. The acid of 
rhe burning fulpfeur meeting the vapor of the hot water, united with this water* 
and fell; down sdOng.tfie. the hell,, or by the beak of the capital. By 

this method a very weak acid was procured, which was afterwards concentrated r 
but at. prefect, this operation only performed to foew, that the acid con¬ 
tained in fulphur is «otdecompofed during combuflaoo* and that it is only one 
and >tbe fame, f hing wkh^vitriioiic acid. 

The true method of obtaining mudi add of folpbur Is to burn it in dfofe 

■ veflek 
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vefil-is by means of a.fcnall quantity of nitre, as it feems to be pra&ifed in feme 
jll Set C'i.vssus. (x) 

S P 1 K 1 T cf V E N U S. This name is given by chc- 
mift'. to the acid, of vinegar highly concentrated, obtained by diftillitg 
verdeg 1 ife, or cryllals of verJegrile, or of Venus, whi^U are nothing elf. than 
combinationi of copper with acetous r /vd. t 

T he operation by which fp;rit of Vu>us is obtained is very eafy. Nothing 
mote is required than to put ve:drgn!c, r cryftals of verdegriie, into a retort, 
one third part of ■/hich ought to remain empty, as is ul'ual: to this retort a 
recover is to be r, i,<tiled, and the u.udlation begun with a very gentle lire: 
the hr it portions of iiquor which pafs are to be let apart, as they are nothing 
but phlegm: th« ddblladon is to be promoted, by gradually augmenting 
the fire, tiki the retorr begins to be red-hot, and nothing efcapes from it. 

T he acid of vinegar pafies in this cti filiation partly in white clouds, and 
partly in chops. This acid is very ftrong; becaufe in general acids which are 
combined witu any body whatever, are by that means deprived of all their 
fuperabundant water. Befides, as the acid cf vinegar is fixed and retained in a 
certain degree by copper, it may be cafily dephlegmated in the beginning of 
the d.ftillation. 

T he fpirit of Venus has h very vivid pungent fmell, almoft as fuffbeating as 
volatile fulphureous acid. The Count de Lauraguais difeovered, that if this 
acid be heated in a wide-mouthed pan, and fire applied to it, it will burn en¬ 
tirely like fpirit of wine, and leave no refidunm. This experiment, added to 
the observations made by Beecher and Srahl upon the production of vinegar, 
fhew, that fpirit of wine enters as a condituent part into the compofxtion of this 

very nearly flopt, that the vapor may be 
confined. Th-j fulphur continues to burn 
till the air contained within the veflld and 
the nitre be no longer capable of maintain¬ 
ing the 'combuHio©. The vapor remains a 
confidcrabtc time before it be entirely con- 
denfed, notwiihUanding that this couden- 
fation is fuv.il itated by the water in the 
vefTel, and efpecially by the fleam of water 
with which the vefiej was previoufly filled. 
When all the vapor of the fulphureous acid 
is at laft condenfed, the fulphur is to be 
again kindled, .and more added if it be ne- 
cefl’ary, and the procefs repeated *as before. 
When a fufficient quantify ©f acid \ is col¬ 
lected, it is to. be taken but ©f the veflel ; 
and after it has loft, its faiphttreoujs or volatile 
quality bjr ©xpofune to air, it is concen¬ 
trated and re&tfied by dift illation. Acid 
(Vitriouc), Acid (Volatii>b SoipHu- 
REous), and CONCENTRATION pf Vw.it*- 
otic Acid. ■ 


(x) The greateftpart of the vitriolic acid 
now cmployedis obtained by burning fulphur. 
The vapors of burning fulphur are the vola¬ 
tile, vitriolic, or fulphureous acid. Thefe arc 
vciy difficultly condenfible. For which reafon, 
\tiv large velieU and much time are requited 
in this operation. Some artifts ufe leaden, 
t.iid r thers ufe glafs veflcls. r Fhe bottom of 
e.ch of thefe veffels is covered with a little 
v. ;.tet to affift the condenfation of the vapor. 
Above the water is placed a fmall veflel 
tapable of containing a few pounds of ful¬ 
phur, to which a fmall portion of nitre is 
added by fome ar tills, becaufe by this addi¬ 
tion, a larger, quantity of fulphur may be 
l«: ■ t without *nccefs of frefh ate. The 
v.-'d b are to be fil'eU with the vapor,of hot 
water, and their fides wetted with the con- 
denied fleam : then thy Tulphur is to be 
kindled by touching it with a red-hot iron: 
the vapor of the burning fulphur rifes flowly j 
and when it has rifen as high as the mouth 
of the great veflel, this muft be flopt, or 


acid. 
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acid. The Count de Lauraguais alfoobferved, that 0-int of Venus we’l concen¬ 
trated, eafily cryftallizes without addition j and this obkrvaiion has been llnee 
confirmed by the Marquis de Courtauvaux. See Fermentation (Acid), and 
Vinegar. 

As the laft portions of the acicj of vinegar adhere pretry ilrongly to the 
copper in the verdegrife, and to the cry(tals of Venus ; and as we are obliged 
to give a llrong degree of hear to expell them, they then raise along with them 
a fmali quantity of this metal, which gives a greenifh color to the fpirit of 
Venus : but it i's eafily freed from theie cupreous parts by a iecond diiliUation 
with a very gentle heatj and then it becomes very white. 

1 he acid of vinegar, thus concentrated, has many other properties worthy 
of attention; amongft others, thofeuf farming ether when diftiiled with fpirit of 
wine. See Ether (Acetous), and Vinegar (Ra n icai,). 

We mtift oblerve, that when verdegrife is employed for the preparation of 
fpirit of Venus, we obtain very little of rhis ipirit, and that it is more oily chan 
when it is obtained from cryftals of verdegrife, which furnifh nearly one half 
of their weight of the fpirit. 

After this djftillation, we find in the retort the copper which had been the 
bafis of the cryftals of verdegrife. This copper is divided into very fmall parts, 
which, however, are agglutinated into lumps that are very friable. Its color 
is hlackifh, which proceeds from a covering of coal that it has received from the 
oily matter of the vinegar, which is decompoied towards the end of the diftil¬ 
lation. Mr. Beaume obferves, that this coal is eafily kindled by the appli¬ 
cation of fire, and burns, like tinder, upon the furface of the copper. 

3 his copper, not having loft any of its phlogifton, may be eafily fufecl into 
on ingot of red copper. »We ought only to add a little black flux, to prevent 
or repair the calcination which may be made during its fttfion. 

DlLVII. S 1M R I T of W I N E. See Spirit (Ardent). 

DCLVlil. SPIRIT of VINEGAR. See Vinegar (Dis¬ 
tilled). . , » 

DCLIX. SPIRIT of V ITRI OL. This name is given to 
the firft portions of phlegmatic vitriolic acid which pals in the diftillation o i 
vitriol, or in the concentration of vitriolic acid. The name is given in general 
to every dilute vitriolic acid. 

DCLX. S P I R I T (V O h A T I I. E) of SAL A M- 
M O N I A C. The volatile fpirit of fal ammoniac is the volatile alkali 
that is the bafis of fid ammoniac, and that has been difengaged by means of 
I'ome intermediate fubftance, which alfo has taken from it fome of its oily prin¬ 
ciple, by means of which it was capable of a folid or concrete itate; hence 
this fpirit is always liquid. , ( 

The intermediate fubftances'which have the property of producing this alter-, 
‘ation upon 1 volatile alkali arenftony and metallic calxes. If td% parts of quick- 
J.me flaked in the air, ; or of minium, be mixed together with one' part of fal 
ampioniaC) and if this mixture be diftiiled, a fluor volatile alkali will be ob¬ 
tained m foirm of X very quick and penetrating fpirit. 

Mr. iSchlofler, m his Di flirtation on the Fufible Salt of Urine, fays, that 
the volatile alkali which ferves as a bafis to the phofphoric acid in this fait is 
always fluor, wliether it be difengaged by fire alone, or by any intermediate 

fubftanct :• 
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fubftanCe; and that concrete volatile alkali combined with this atid oan never 
afterwards be obtained but in a fluor (fare; which ffiews, that the phofphoric 
acid has the property of taking from volatile alkali. the matter by means of 
•which it is cryftallizable. See Jor the properties of volatile fpirit of fal ammoniac y 
Alkali (Volatile), and Ammoniac (S$i,). 

DCLXI. STEEL. Steel, cormdered ^chemically, is nothing ehe than 
iron reduced by art to a particular ftate, which bccafions Ibme changes in its 
properties •, but thefe properties are eflentially the fame as thofe of iror. •, that 
is, iron and fled are not two different metals, but the fame metal in two dif¬ 
ferent ftates: therefore all the fundamental properties of ‘fled are mentioned 
-under the article Iron. We fhall here only deferibe the method of making 
fteei, explain the theory of that operation, and mention its differences from 
thole of iron. 

Stahl, Cramer, and all good chemifts, juftly confider fled as an improved 
iron, which ispoflefied of a larger quantity of inflammable principle, fo rttceffaiy 
to all metals, and which really contains fewer heterogeneous, and mote me¬ 
tallic, parts than an equal bulk of iron. We fhall be convinced Of this truth 
by a <>fcription and explanation of the methods of converting iron into "fteei, 
and by examining -the chara&eriftic properties of fteei. 

Steel may be made by fufioti or by cementation. The firft method is ufed 
to convert iron into fled immediately from the ore. All ores of iron are not 
ufed indifferently for this purpofe, becauf'e fome of thefe, which are therefore 
called ores of fteel y are much fitter than others to furnifh good fteei * and the 
lied extracted from them is called natural fteei. 

The Other method of making fteei con fills in chuftng the beft forged iron, 
or that which is mOft malleable, whether it be hot or cold \ and in impreg¬ 
nating this iron with a larger portion of inflammable principle, by cementation 
alone, without fufioti. 

To underftand well thefe methods of making fteei, we muft attend to two 
c Hernial properties of iron. The firft is, that of all metals it is the moft diffi¬ 
cultly fufible •, and that therefore although in the fmelting of its ores itsfufion 
be much affifted by the fulphureoits parts of the ore itftlf, yet, as thefe parts 
are always expelled as much as is pofliblc, iron never enters into fo thin and 
perfect a fufion as the .other metals. 

The iecond property of iron to which we ought to Attend is, that the earth 
of this metal is capable of combining with the inflammable principle, and of 
being metallised without fufion, 

Thde things being premifed, it happens, in confequence of the former pro- 
pertv, that, in the firft fufion of ores of iron, we obtain only a h*fd and 
brittle iron, both from the fulphureous parts from wlilch this iron!is hot en- 
n cly diiengaged, and from the prefence of a greater or left quantity of earthy 
matters, which at#eitherunmftallic ; or #htch, if they fcfc not 

been metalliM, from wanr of immediate contaft with the pMognton Of the fufel. 

We may eafily perceive that thefe earthy parts, unmetaliic or ndt metalliiedv 
cannot be entirely Icparated from the perfect iron* because the fufion is hot 
fuffieiently thm for that purpofe r but in proportion as the iron is deprived of 
fulphur, its fufion becomes more and more difficult, and we tre obliged to 
have recourle to another expedient than fufifcnto difcngage it froffiits earthy 

parts. 
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parts, which in the firft.fmehing remain intercepted betwixt the metallic parts- 
This expedient is the forge. The impure iron intended to be readmit 
malleable is to be heated red-hot, and ftruek by a vtrv heavy hammer. 

This percufiion, that iron foftered by heat fuftains, prefles ftrongly, and fol¬ 
ders or welds together the metallic parts, which only are capable of uniting to¬ 
gether} and obliges the unmetallic parts, which are incapable of uniting with 
the metal, to feparate. By this operation thefe unmetaltic parts are prefied 
between the parts of the iron, and driven by degrees to the furface of the 
metal, from which they are detached in form of cluft and leaks. This treat¬ 
ment, which is a kind of kneading of the iron, is to be repeated till it has ac¬ 
quired the proper degree of purity and dudlility. 

The operations by which fteel is to be extracted from its ores are effentially 
the fame as thefe employed for iron *, but they differ from them in being much 
more exadl} that an iron kill purer, more filled with phlogilton, and better 
difengaged from its earthy parts, may be obtained. 

To lucceed in -this intention, much fmaller quantities mull be fufed at enre 
than when iron is to be extra&ed from its ore. Pieces of the firlt fulion are to 
be put into crucibles filled and covered with charcoal, and expofsd to a violent 
heat excited by ftrong bellows. Thefe pieces are to be well fufed, and kept in 
fulion a longer or Ihorter time, according to the nature of the ore; after 
which, they are to be forged, as iron is, but always in much fmaller pieces, 
and till they are become perfectly dudlile both when hot and when cold. 
Nothing then remains but to temper the fteel, of which we lhall prefcntly 
fpeak. 

In thefe operations, which are to be feveral times repeated, the iron that is 
changed into fteel muft evidently be much better purified, arid fumifhed with a 
much greater quantity of in flammable principle, than in the (meltings and fufions 
of large quantities of iron. As the mafies of metal are fmall in thcle operations 
for the procuring of fteel, and as they are furrounded with a much larger pro¬ 
portion of charcoal,* the fufion is not only more complcat, by which the Repa¬ 
ration of the earthy uniretallic parts is much promoted, but alfo a greater num¬ 
ber of ferruginous parts are well metalliled ; and as all theft: parts of iron are 
in more intimate contact with the charcoal, which is capable ot fupplying them 
with inflammable principle, they receive the whole quantity of this principle, 
with which they can unite. 

The fame obfervation may be applied to the operation of the forge p radii fed 
upon fmaller mafies •, for the heterogeneous parts are much more eafily and 
copioufiy prefled out of fmall mafies than great. 

This exa& purification of iron, by which it is converted into fteel, muft 
evidently be attended with confiderable lofs, or diminution, from the fepara¬ 
tion of all its heterogeneous parts. This diminution amounts to nearly one half 
of the weight of the iron. This great lofs does not proceed altogether from 
the ieparation .of heterogeneous parts j for in all the operations uled for this 
reparation, feme part of the metal is always Seftroyed and burnt, although all 
poftible precautions are taken to diminifh this inconvenience, by fecuring the 
melted or red-hot metal from the contadl of external air as much as is 
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Ar lift dal fieri is made without fufion from iron ready forged. The chief 
point to be attended to in the making of the bell artificial fteel, is to chute 
the iron which is moft perfedt and mod malleable, either when it is hot or cold; 
which quality always fhews that the iron is well purified.. It is lint to be 
forged into plates or bars, rather fmall than large, accot ding to the works for 
which it is intended •, and it is then to be cemented v/ith matters capable of 
giving ro it much inflammable principle. The matters which compofe this cement 
vary according to the ufes of different manufaflurcs. They are all good, pro¬ 
vided they conrain no lulphur, or vitriolic acid, which might form lulphur 
during the opt ration ; becauie lulphur, having much affinity with iron, would 
certainly unite with this metal, would entirely or partly fufe it, and would, by 
reducing it to a mineral or pyritous llate, give to it qualities very different from 
thofe which good fteel ought to have. 

The matters which enter into the compofllion of the cement for fteel, are 
the coals of animal or vegetable fubftanccs mixed with afhes, calcined bones, 
and other matters of this kind. Mr. Cramer propoles the two following receipts 
of cements for fteel, which appear to be very good. 

Take one part of powder of charcoal, half a part of wood-afhes, and mix 
them very well together: or. 

Take two parts of charcoal, moderately pul verified ; one part of bones, horns, 
hair or fkins of animals, burnt in dole veflels to blacknefs, and powdered * 
ha’f a part of wood allies, and mix them well together. 

When fteel is to be made, the bars of iron are to be placed vertically in a 
cylindrical crucible, which ought to be three inches higher than the bars, and 
into which a ft rat urn of the cement of about the tliicknefis of a finger has been 
previoufly put and prefled down The bars ought to be about an inch diftant 
from each other, and from the lides of the crucible. The interlaces and cru¬ 
cible are then to be filled with cement, fo that the bars fliaii be covered with 
about the thicknefs of two inches at leaft. 1 he crucible, previoufly covered 
with a lid which fits it exactly, and which mult be carefully luted with day 
mixed with fand, is to be placed in a furnace where an equal fire is ro be kept j 
fo that the crucible fliall be red-hot during eight or ten hours : the iron will then 
be found to be converted into fteel, which will he fo much better as the iron 
employed was of a better quality : it then only requires to be tempered. We 
may obferve, that in this operation the iron differs no diminution of weight, 
ariSI'no fcoria appears upon its furface, as Mr. Cramer remarks. By the foie 
addition, therefore, of a new quantity of phlogifton, the iron acquires the 
quality of fteel. 1 bus, if this iron contained lome parts of martial earth which 
r,r not metalliled, by the cementation they are metallifed, and the iron or 
':-el are thereby improved: but if the iron contained fome earthy immetallic 
( .arcs, they are not feparated by this operation, becaufe the metal, has not been 
fufed ; and as the bell forged iron which is ufiually fold is never lb well purified 
from 'tliefe extraneous matters, as that which is converted into fteel in the great 
works for procuring fteel from the%re of iron i hence, in general, artificial fteel 
made by. cementation is not fo perfect as that made by fufion. 

.We may obferve that, in the cementation above deferibed, the iron com¬ 
bines with a part of the phlogifton of the cement, without fufion} which effedt 
proceeds from a peculiar property of the earth of iron by which it is capable of 
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combining with the inflammable principle, and of being m eta Hi fed wrhoir fu- 
fion, which is, neverthelefs, necefiary tor the reduction 'of i.U other mot.il 
earths. 

The fteel which has received only the above-mentioned preparations did!i s 
from iron in its color, which is more dark and brown j in' it-, grain, which is 
finer and clofcr •, in , pofieffmg a greater duCtility, flexibility, and ioftncls : 
but the great difference of Heel from iron, which renders it moic vulu dde 
for m!my purposes and arts, is the extreme hard nets it acquires by being 
tempered. 

This operation is very fimple. It confifts in making Reel red-hot, and then 
in plunging it fuddenly in cold water. In an imlant all the uualiaes of this 
ileel are changed by this tempering ; fo that front being very ductile and ibu, 
it becomes fo hard and lb itiif, that it is no longer capable of being or by 
the file, but is itfelf capable of cutting or piercing very hard bodfts; that i: 
does not yeld to the-hammer, but may be fooner broken in pieces like a iim;, 
than be extended. It is ibnoruus, brittle, very elallic, and capable of ac¬ 
quiring the molt lively and molt beautiful polilh, as wc fee in finely wrought 
toys of Reel. . 

J he ufe of this metal is very extenfivc for numberleis convenient and r.ceel- 
fa ry utenfils of all forts, of which without it we lhould abfolutely be deprived : 
but what renders its ufe Hill more general is, that we car. diverfiry at pieafure 
its hardnefs and duCtility, by varying the temper. The hotter the ileel is 
when tempered, and the colder the water into which it is plunged, the greater 
hardnefs it acquires but, at the fame time, it becomes lb much more bnt'le. 
This very hard temper is necefiary for certain tools defigned to cut very hard 
bodies. On the contrary, the lefs hot the fteel is when tempered, and the 
hotter the water is in which it is tempered, the lefs hard it bccair.es, and abb 
the greater du&ility it retains j and hence many tools may be made of it fit for 
cutting bodies moderately hard, which tools are lefs liable to have their points 
broken, or their edges notched, than if they were made of a harder fteel. 

No other general rule can be given for the tempering of fteei than that we 
have mentioned. The proper degree of heat is always relative to the ufe to 
which the tools to be made of this fteel are to be applied. 

Another very convenient‘property of fteel is, that after it has been tempered, 
it may be again unrempered and foftened to any degree that we think proper. 
For which purpofe we have only to heat it more or lefs, and to let it cool 
(lowly. By this method we may foften the hard eft-tempered fteel. 

As the temper is a very effential point with regard to fteel, and that the 
beft is in general that which gives the greateft hardnefs, and dellrnys the Jeaft 
of the ; duCtility of the metaft various fu bilances are uied, inro which fteel 
to be tempered is .plunged. Such are fuct, oil, urine, water impregnated with 
foot, with fal ammoniac, or with other falts. Thefe particular methods are 
the bates of many fecrets in different manufactures j their advantages cannot be 
afeertained without a very accurate and continued examination. Very in t.Tell¬ 
ing relcarches remain to be made on this fubjeCt. 

Steel is ufyally fold tempered, becaule, in many manufactures of it, the 
cuftom is to temper it as foon as it is made, probably that the purchafers of i: 
may be better able to judge of its Quality. When this fteel is to be ufed, it 
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muft be untempered, that it may be extended, filed, and receive the form 
intended to be giveh to it *, after which each workman tempers it again in his 
manner. But we alfo find amongft merchants Englifh fteel in fmali bars, which 
•is not tempered, and which is very good. 

Well polifhed plates of Heel, put on a gentle fire of charcoal, acquire different 
colors on their furface, and pafs fucceflive^y through feveral fhades, as they 
become hotter, in the following order, white, yellow, orange, purple, 
violet, and laflly, blue, which difappears and leaves a water-color, if the fteel 
has been heated too much or too long. Thefe different (hades mark the degree 
of heat or of annealing applied to different tools or utenfils. The moft generally 
ufed (hade is the blue, fuch as that given to fteel fprings. 

One of the moft important properties of fteel is the magnetic quality which 
it is capable of acquiring much better than iron. Good mariners compafies 
cannot be made without needles of fteel. 

From what we have faid, we may judge that fteel is much better purified 
iron than any other iron, impregnated with a larger quantity of inflammable 
principle, and hardened by the temper. Some celebrated natural philofophers, 
but who were note hemifts, have advanced, that fteel was only iron which (till re¬ 
tained fomethingof it&mineral nature, and that its ftate was intermediate betwixt 
that of caft iron and foft forged iron. But this opinion is manifeftly erroneous. 
They have been deceived by the hardnefs and brittlenefs of caft iron, which 
are nearly as great as in fteel. But thele qualities proceed from a remaining 
part of the mineralifing fubfkinces, which leave it a pyritous character, very 
different from that of true fteel, fince this can only be hardened by the temper, 
and fince in the preparation of it all fulphurcous matter muft be carefully 
avoided. The miftake of thefe authors proceeded from their ignorance of the 
inflammable principle, the properties of which have been fo well explained by 
the illuftrious Stahl, and from their'being led into an error by the old chemifts, 
who perpetually confounded phlogifton, or the pureft and fimpleft inflammable 
principle of all bodies, with iulphur, with fulphureous matters, and with moft 
other inflammable compounds. 

Steel may be un-made, or reduced to the ftate of iron, by a management 
finsilar to that by which it is made, that is, by cementation. But the cement 
tiled for this purpofe muft be com poled of fubftances entirely free from in¬ 
flammable marter, and rather capable of abforbing it, as calcareous earth and 
quicklime are. By a cementation then with thele matters continued during 
eight nr ten hours, fteel is re duced to the ftate of iron. 

Sr.dil confiders it as an undecided -queftion, whether fteel be more fufible 
than iron, and fay, that the workmen cannot decide it from the violence of 
; e nece fiary to melt cither of them. He believed with realon, that this 
queftion might be decided by melting thefe metals in the focus of a burning 
ipeculum. Mr. Macquer (ays, that by this method he found fteel much more 
talible than iron (y). 'This greater fufibility of fteel can be only attributed to 

(?) Soft forged iron can fcarcely without called caft-fteel , by which it is rendered 
addition be brought into perfect fuiym by the more uniform and fimilar in all its parts, 
heat of our furnaces, till the phlogifton of and thereby fitter for being wrought into the 
the fuel has converted it into (led. But finer kinds of utenfils for which fteel is 
fix el is dad) uidted and cafi into ingot*, employed. This caft-fteel, when again re¬ 
duced 
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the greater quantity of phlogifton united with it, as phlogifton is in general the 
caufe of the fufibility of metals. (z) 


duced to the ftate of forged iron by cemen¬ 
tation with absorbent earths, is the moft 
uniform, equal, perfeift iron which can be 
obtained. 

(«) *By converfion of iron into ft eel, this 
metal acquires a clofer, more compa-ft and 
finer-grained texture, greater hardnefs, elaf- 
ticity, tenacity, fonoroufnefs, and dilpo- 
fttion to receive the magnetic property ; and, 
as -is faid, a greater gravity, both abfolutc 
and relative. It is alfo rendered !els liable 
to ruft by expofure to air; and lefs liable to 
emit fparkles when heated. The colors or 
irifes which fled acquires by expofure to 
heat, and which are marks by which work¬ 
men know when any required heat is given, 
are not peculiar to ftcei and iron, but may 
alfo be produced by the fame means on all 
other calculable metals. Thefe colors pro¬ 
ceed from a calcination gradually advancing 
on that part of the metals which is ex- 
pofedto air. And as the particles of metals 
in their different degrees of calcination are 
probably of different fixes, fo they muft 
acquire (according to Sir Ifaac Newton’s 
theory, which fhews that the colors of 
bodies depend on the fize of their integrant 
parts) different reflective powers, and ex¬ 
hibit changes of colors. 

Steel may be made by fufion, or by ce¬ 
mentation with Inflahunable matters. An¬ 
ciently fteel is laid to have been made by 
immerixng forged iron uur.mg iome time in 
melted crude iron. Forged iron may alfo 
be changed into fleel, as Wallerius affirms, 
by imir.c ifton in melted feoria ; or by fufion 
with black flux, glafs-gall, or borax; or 
by ftrewing fea-lalr upon heated iron, and 
extinguifhing it in dung. 

Various opinions are formed concerning 
the caufe of the difference between iron ami 
ftcei. The moft general opinion attributes 
this difference to the prelencc of a larger 
quantify of phlogifton in the Matter than in 
the former. Some authors, attending chiefly 
to the- method of converfion by fufion, cou- 
fider that operation only as a purification 
of the iron from earthy and heterogeneous 
particles, and fleel merely as a more pure 
and perfect iron. Others, obferving fome 


fimilitude in the texture of fteel to certain 
kinds of caft iron, and the hardnefs of both 
thefe, without attending to their eitc.itial 
differences, have imagined th tt the ftate of 
fteel was intermediate betwixt that of caft 
and that of forged iron. Laftly, fome me- 
tallurgifts maintain that the converfion of 
iron into fteel is effected not by ablorption 
of phlogifton, but by expulfion of fulphu- 
reous or acid particles. To fupport this 
opinion, they obferve, i. That ftcei is lei's 
difpofed than iron to ruft ; the caufe of ruft 
being, as they think, an acid contained in iron ; 
2. That fteel emits fewer fparkles under the 
hammer than iron, which fparkles are found 
to be moil frequent in iron abounding with 
fulphur, as in red-fhort iron ; 3. That iron 
may be converted into fteel by cementition 
with alkaline falts, capable of attradtmg the 
acid and fulphur; 4. That in the prepa- 
rat ion of fteel by fufion, the metal is rather ex- 
pofed to a diflipation of its inflammable parts 
and burnt* than further phlogifticated ; and 
that this operation is accordingly called by 
workmen the burning offteel. 

In the preparation of fteel by fufion, pro¬ 
bably much of the earthy matters contained 
in the iron may be feparated, and any con¬ 
tained acid or fulphur may be burnt or diflj- 
pated. But the converfion of fteel into iron by 
cementation with abforbent earths, in which 
operation no acid or fulplvir can be ab- 
forbed by the metal, fhews chat the differ¬ 
ence between iron and fteel does not confift 
in the prefence of an acid or of fulphur in 
the iron, but in the prefence of feme fub- 
ftanqe in the fteel, which the infl,immabJe 
cementing fubftantes can give to it, and 
ot which abforbent earths can deprive 
it. Th ; s fubftance has been, with great 
probability at leaft, believed to be phlo¬ 
gifton; by the addition of which the metal 
acquires a new texture, together with 
the hardnefs, elafticity, and other peculiar 
properties cf flee! : \vc doubt not, however, 
that in the operations for making fteel, bv 
fufion or by cementation, any contained acid 
or fulphur may be expelled, and thus the 
metal may be meliorated, and rendered iefs 
liable to ruft and to emit fparkles. 

The 



The affinities and medicinal virtues of Heel are the fame as thofe of iron. See 

Jr ox, 

UCLXII. STONES, This name is g^iven in general, both in che- 
Pi.dry and in natural hiflory, to many bodies of very different natures. But 
generally hard and compact bodies of an earthy nature are called Jlones. 

A s many different kinds of Itoncs as of earths may be diftinguilhed. For 
the parts of every kind of earth being united and agglutinated together,,are 
capable of forming, and actually do form Honey bodies. But'as this union 
of i he integrant parts of any earth does not really change thenaturfeof this earth; 
nr.d as it, always has the lame elfential properties, efpecially when confidered 
chemically ; we refer to the word Earth for all that we have to fay concerning 
Hones. Th * origin, and the fenfible qualities by which naturalifls diffinguilh 
different kinds of Hones, are treated of in Mr, Bomaris Ditl ionary of Natural 
L’jloy, 

Ceveral chemical preparations are alfo called Hones, of which we fhall here 
treat. 

DCLXIII. STONE (CAUSTIC), or Common Caustic. 
See ('/ oS tic. 

IX LX1V. S T O N E 4 BO'LOGNIA This Hone has 
been much celebrated for the property it has of becoming phofphoric by cal¬ 
cination. It is a heavy felenitic fpar. All fpars of that kind, and alfo feve- 
ral other Hones, have the lame property. See Phosphoric (St*on£s), and 

1 DCLXV. STONE*(INFERNA L), or Luna^ Caustic. 
See Caustic (Lunar). 

DCl.XVi. S T O N E (P II ILOSOPHE R’sj- This name 
is given by alchemifls to the preparation, by which metals maybe tranfmuted, 
gold and filver made, and all the wonders produced of (what they call) the 
great work. See the articles Metals and Metallisation. 

DCLXVJI. SUBLIMATION. Sublimation is an operation 
by which volatile and folid fubHances are collected and obtained. 

This operation is founded on the lame principles as diVtillation, and its rules 
are the fame, as it is nothing but a dry diHillation. Therefore all we have 
laid on the article Distillation is applicable here, efpecially in thofe cales 
where fublimation is employed to fcparaic volatile fubHances from others which 
arc fixed or lei's volatile. 

Sublimation is alfo ufed in other cafes j for infiance, to combine two volatile 
matter..; as in the operation of the fubliroates of mercury ; or to colle£fc ftune 
volatile fubHances*, as fedative fait , fulpbur , and all the preparations called 
fio. trs. 

i'he apparatus for fublimation is very jfimple, A matrafs of fmall alembic 
:. generally fufficient for the fublimation of fmall quantities, of matter. But the 
veflels and the method of managing the fire vary according to the nature of the 
matters which ought to be fublimed, and according to the form which ought 
to be given to the fublimate. 

The beauty of fome fublimates confifls in their being compofed of very fine, 
light parts; fuch as almoft all thofe called flowers •, as flowers. of fulpbur* and of 
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benjamin , fedative fait , and others Of this kind. When the matters to he ilib- 
limed are at the lame time volatile, a high cucurbit, to which is adapted a 
capital, and even feveral capitals placed one. upon another, are to be employed. 
The fubliraation is performed in a land bath, with only the piecife degree of 
heat requisite to raile the fubftance Which is to be fublimed •, and the capitals 
are to be guarded as much as is poflible from heat. The height of the cucurbit 
and of the capitals is well contrived to accomplish this intention. 

When along with the dry matter which is to be coliedcd in thefe fublimi- 
tipns a certain quantity of Tome liquor is raifed, as happens in the fublimation 
of fedative fait,., and in the redificaiion of volatile concrete alkalis, which, is a 
kind of fublimation, a pa/fage and a receiver for thefe liquors muft be pro¬ 
vided. This is conveniently done by uflng the ordinary capital of the alembic,, 
turnidied with a beak, and a receiver. 

Some fubli mates are required to be in as iolicl and com pad mafles as their 
natures allow. Of this number are camphor, fa! ammoniac, and all the fub- 
limates of mercury. The propereft vcflfels for thefe fublimations are bottles 
or matrafies, which are to be funk more or lefs deeply in land, according 
to the volatility andjgravity of the'matters that'are to be fublimed. In this 
manner of lubiin\ing, the fubftances having quitted the bottom of the velie), 
adhere to its upper part; and as this part is low and near the fire, they there 
fuflfer a degree of heat fufficient to give them a kind of fufion. The art there¬ 
fore of concluding thefe fublimations con lifts in applying filch a degree of 
heat, or in lb dhpofing the land, fthat is, making it cover more or left of the 
matrafs ) that the heat in the upper part of the matrafs (hall be fufficient to make 
the fublimate adhere to the gUfs, and to give it fuch a degree of fufion as is 
nerefiary to render it com pad; but at the fame time, this heat mull not be 
ib great as to force the fublimate through the neck of the macrab, and dill!pate 
it. 'J hefe conditions are not eafily attained, efpecially in great works. 

Many fub(lancer may be reduced into flowers and fublimed, bur which re¬ 
quire for this purpofe a very great heat with the acceft of free air, and even the 
oonrad of coals, and therefore cannot be fublimed in < lofe veflels. Such are 
moil foots or flowers of metal 1 :, and even Jo me ft line lubfiaiues. When thelb 
fublimates are required, the matters from which they are to be feparated mu ft 
be placed among burning coals in open air, and the flowers are collected in 
the chimney of the furnace in which the operation is performed. This protcis 
is called fublimation in the manner of Geber. The tatty, calamine > or pcwpboh.x, 
which are gathered in the tops of furnaces in which ores are (melted, are 
fublimates of this kind. 

DCI.XV1H. SUBLIMATE (C O R R O S I V F;. 
'This preparation, called alfo mercury cor ref ■vs fublimate , is a mercurial (alt, in 
which mercury is united with the largeft quantity of marine acid with which it 
is capable of combining intimately. 

This fait is called fublimate * becaufe it can only be well prepared, by fub¬ 
limation * and it is called corrofve , becaufe it is one of the molt corrofive lalts 
or even the moft corrofive of all falts with metallic bafes. 

Corrofive fublimate may be made by.feveral proteflea, which, however, rre 
all fo contrived, that the vapors of mercury and of marine acid fliril meet hi the 
fame fubliming veil'd. 
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The niofl: ufuil method confiffo in mixing well nitrous mercurial fait 
with vitriol of iron and common fait, ail well dried j and in promoting the 
fnhlimation, as we have faid under the article Mercury, 

Another procefs icon lids in diflolving mercury in Concentrated vitriolic acid, 
as whenturbith mineral is made ; in triturating the White faiine rtiafs remaining 
after this folution, previoufly dried, with an cental weight of dried iei-falt; and in 
fubliming this mixture in a matrafs with the heat of a land-bath, by encreafing 
the fire till nothing more is fublimed. This procefs is given by Mr. Boulduc, 
in the Memoirs of the Academy for the Year 1730. Mr. Spieltr.an obierves, 
in his Chemical Inhibitions t that Kunckel had given it formerly, in a work called 
The Chemical laboratory. 

In this operation, the acid of the vitriolic m curial fait quits the mercury to 
unite with the alkali of common lair, to wh». it has a greater affinity, and 
with which it forms a Glauber’s fait, that reman ’t the bottom of the matrafs 
after rhe fublimation; while the marine acid on . ? fide, and the mercury on 
the o'her, being both difengaged, are reduced into vapors by th ; effea: of 
heat, unite flritily together, and form the corrofve fublimatt, which attaches 
itielf to the upper part of the matrafs. This fu 1.aviate confifts partly of a 
white, femi-tranfparent, faiine mafs, and partly ot fhiflng cryftals, compofed 
of fmall and pointed plates. 

This method of making corrolive fublimate is well-contrived, andfcems pre¬ 
ferable to the ordinary procefs i 1. Becsufe the mercury, oeing pievioufly 
diffolved by vitriolic acid, is as ealily and perfectly mixed witn common lalt 
in this as in the ordinary procefs. 2. Becauic the acid of the vitriolic mercurial 
fait difengages powerfully and plentifully the acid of common fait; and that 
it is neceflary, as we fhall lee, that the mercury fhoukl meet all the quantity 
of marine acid with which it is capable of uniting, to obtain the molt corrofive 
fublimate. 3. The procefs of Kunckel and Mr. Boulduc is more fimple than 
that with vitriol; the operator is lefs expofcd to the acid vapors,, the mixture 
from which the fublimate is feparated is lefs voluminous, and therefore this 
method is juftly preferred. 

We think we ought to cbferve, upon the fubje£t of this procefs, that almoft 
all chcmifts, who h-ve mentioned it fince Mr. Boulduc, lay, that it is made 
from a mixture of turbich mineral with common fair. T his is an inaccuracy 
capable of leading readers into a midake; for the vitriolic mercurial fair, em¬ 
ployed by Mr. Boulduc, is very different from tarbith mineral ; it contains a large 
qwantitv of concentrated, vitriolic acid, which is very neceflary in the operation * 
whereas curbich mineral contains very little or no vitriolic acid, when it has 
been well walked, according to Mr. Beaume’s experiments; and confequemly 
if turbith mineral be employed with common fair, in the proportions directed 
f r Mr. Boulduc, we fhould obtain no fublimate, or but a very fmall quantity 
at a fublimate, which would not be corrofive. 

The faiine fublimates of mercury may be obtained by feveral other procefles * 
for inflance, the vitriol of the ordinary mixture may be omitted \ we might 
alfo employ crude mercury inftead of the mercurial nitre, and triturate it a 
long time with vitriol and fait, as Lemery fays, or fublime the white precipitate 
alone. But we fhall fay no more of thefc methods, becaufe they are all inferior 
to thofe we have mentioned, when a very corrofive fublimate is required aitho* 
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lome of them, a? the fublimation of white precipitate, he .very convenient, and 
may furnifh a fublimate which probably is very good, when it is intn.ded to 
be afterwards converted into fweet mercury , or mercurialparncea. But we muft 
mention another method of making this faline fublimate of mercury, prnpofed 
alfo by Lemery, becaufe it is founded on a millake which ought to be made- 
known. 

This method confifts in triturating crude mercury with twice its weight cf 
common fait; and in i'ubliming this mixture, from which, according to Lemtiy, 
may be obtained a whitt fublimate. Ids corrofive indeed, as he acknowledge-, 
than the ordinary fublimate, but which, nevertheless, is corroiive. 

What Lemery fays upon this fubjeft is ceitainly true ; but a modem antlv-r 
infers from thence, that mercury clccompofes common fait, that marine alkali has 
not a ftronger affinity than mercury with marine acid, and that this experiment 
contradicts eftablifhed affinities. But none of all thefe consequences is juflly 
deducible. We explain this kind of paradox in the following manner. 

For this pur pole we muft previoufly know, i. That common fair, even 
when cry ftallized very regularly, is not a pure, homogeneous fair-, bur that it is 
intimately mixed with another l'alt, compoied of" marine acid, neutralized by a 
calcareous earth. 2. That the acid of this marine liilr, with calcareous bah;, 
efcapes merely by the action of fire, and without any other intermediate fub- 
ftance than a little moifture. 3. That when mercury is fublimed with ordinary 
common fait, that is, common fait which has not been purified from the mix¬ 
ture of this fait with calcareous bafis, it combines with the acid of this latter 
fait, and not with that of the true common fait, and forms a mercurial fubli¬ 
mate. The proof of this is, that if, as Mr. Beaume has done, common fait be 
diftblved in water, and if into this folutinn ibme of the lixivium qf foda be 
poured, till no more earth be precipitated, in which operation the fait with 
earthy bafts is evidently decotnpofed, and is changed into a fait with bafts of 
fixed alkali •, and if the pure fait remaining in the liquor be afterwards cryftal- 
lized, and mixed with mercury, and the fublimation be attempted, not a par¬ 
ticle of faline fublimatf of mercury will be obtained. This experiment has 
been verified mo ft fcrupuloufly by Mr. Beaume. Mercury fingly cannot de- 
compofe common fait, there.fore none of the confequences inferred from the 
inaccurate experiment of Lemery are juflly deducible. We might draw 
other confequences not very favourable to the chcmift alluded to, but we ab- 
ftain from them on account of his perfonal merit, and that we may not imitate 
the harfh and fatyrical criticil'ms which difhononr his writings. 

The fublimatcs compofed of mercury and marine acid, in which the metallic 
fubftance has had an opportunity of combining with all the acid with which it 
was capable of uniting, are evidently combinations of a preciie and determinate 
proportion of thefe two fubftances. Accordingly corrofive fublimate, when 
well made, that is, as corrofive as it can be, being fub 1 lined afecondtime with 
new marine acid, does not unite with a larger quantity of acid, nor become more 
corrofive. But we do not yet feem to have determined precisely the propottion 
of marine acid, relatively to that of mercury, in the moft corrofive fublimate. 
According to Lemery, fixtecn ounces of mercury produce nineteen ounces of 
corrofive fublimate j and, according to Takenius, in the great works in Holland, 
■v/here this preparation is made, aiio pounds of crude mercury furnifh 360 
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pounds of fublimate; which would feem to prove, that the quantity of marine 
acid is greater in the fublimate mentioned by Takenius than in that by Lemery., 
But as more of the mercury may be dilfipated when the quantity operated upon 
is but fmall, than when it is large, we can ufcertain nothing from comparing 
together the refults of thefe tv^o authors. ‘ However, we fee that the quantity 
■of - mercury is much larger than that of the acid, fince even in the fublimate of 
Takenius, the quantity of mercury was mor& than three times the quantity of 
arid ; which delerves to be remarked, as we lhall fee when we mention the 
principal properties of corrome fublimate. 

The fpecitic gravity of this mercurial fak has not been hitherto determined, 
but it is evidently very confklerabk*. It is very ciydallizable, either by the ufual 
method for crydallizing falls, or by fubiitnation, and the form of its cry dais is 
the iarne in both cafes. It is not deliquefeent, is difficultly wetted by water, and, 
in this refpact, is fimilar to arfenic. It is one of the falts which are very little Jo- 
Juble in water. According to the experiments of Mr. Spielman, an ounce of 
didillcd water can diiTolve only thirty grains of it, with the afiiftance of a heat 
of fifty degrees of Fahrenheit’s thermometer, which correfponds nearly to the 
tenth degree above the freezing point of Mr. Reaumur’s thermometer ; that is, that 
with this heat water can difTolve only a nineteenth part of its weight of corrofive 
fublimate. 

All thefe properties of corrofive fublimate are naturally deducible from the 
"large quantity of mercury which enters its compofition ; it perfectly refembles 
in this refpefl all the neutral fairs, which contain a matter that is not faline, 
intimately joined to the faline principle. But this circumdance is very remark¬ 
able, that corrofive fublimate has at the fame time very contrary properties, by 
which it alfo refembles thofe neutral falts in which the acid is but little con¬ 
nected and imperfectly faturated with their balls. Thefe properties are, i. Its 
corrofive quality, which renders it one of the mod violent and aClive poifons; 
and, 2. Its capacity of receiving a much larger proportion of mercury, which 
unites intimately with its acid, faturates it entirely, and even fo completely, that 
this fait, from being very corrofive, is rendered, by this n<=*w addition of mercury, 
a fweet fublimate, aimod infipid, almod unfoluble in water, and which has no¬ 
thing in common with a neutral fait but external appearance. 

Thefe latter properties of corrofive fublimate do not allow us to doubt that 
marine acid, although already united in this lalt with a large quantity of mer¬ 
cury, and even very intimately, is yet very far from being faturated. Acord- 
Inglv this acid is, at the fame time, in two dates in fome meafure contrary. 
"Several of the .properties of corrofive fublimate feem to ftiew that its acid is 
faturated as compleatly as the acid of the mod perfeCt neutral falts; while 
o: her preperries indicate that it is far from being compieatly faturated. 

To form .a jud idea of this fingular date of 'marine acid in corrofive fubli¬ 
mate, we mud fird of all obferve, that-we ihould judge very erronecuOy of 
the date of the acid of a neutral fait, if we confidcred the properties of thi* 
fait as depending only an its acid. W-e have elfewhere obferved, and we (hall 
prove it further in thi? article, that bodies which are not faline, being united to 
.acids in neutral falts, have their peculiar Jadtion as well as thefe acids 5 and that 
khe properties of thefe falts are always the refult of the combined properties of 
ifeeir.aads .and of their -bales. 
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In the fecond place, we ought to recoiled the diftindion-we have made under 
the article Saturation, into relative frAmation % and alfolute faturation, wlv<:li 
are two things very different; .becau'e, in fad, it happens in many combina¬ 
tions, that: ' principle is in a relative, perf'eft faturation, with-regard to another*, 
that is, that it is united with all the'quantity of this fecond principle which it 
can diflolve, although it be very far from being in a ftate of abfolute fin.ua- 
tion ; that is, from having fo exhaufted all its action upon this fecond principle, 
that *no more remains to be exercifed upon any orher fubftance: For, if this 
were not fo, we could not make any decompofmon by an intermediate fubihpsce. 
Thus in bodies compounded of two principles, ftich as, for inftance, neutral 
falts, one of their principles, and not the other, may be relatively faturated. 
Alfo one of the two principles, or both, may be in a perfect, relative laturation, 
although one or both be far from abfolure laturation. 

Thete things being premiled, if we reflect on tht properties of corrofivc 
fublimate, we fhall eafily perceive, 1. That the marine acid cannot be united 
with fo large a quantity of mercury as it is in this fait, without being confiderably 
approximated to a ftate of abfolute laturation hence corrofive fublimate does 
not redden blue colors, has no acid tafte, does hot attract the moifture of the 
air, is very cryftallizable, and not very foluble in water; in a word, that it is 
nearly in the lame flare as feveral neutral faits, as vitriolated tartar and others, 
the adds of which are generally confidered as being well faturated. 

Secondlv, We lhall eafily dilcover alfo, that although the acid of corrofive 
fublimate approaches as much to abfolute faturation as the above-mentioned 
properties indicate, it is not nearly in a ftate of relative faturation with regard 
to the mercury ; fince we know that it is capable of uniting again with a much 
larger quantity of mercury than is in corrofive fublimate, as is fhewn by the 
transformation of corrofive fublimate into fweet mercury; and we lhall natu¬ 
rally conclude from thele fads, that marine acid is capable of uniting with lb 
large a quantity of mercury, that it cannot be entirely faturated with that fub- 
ftance, without exhaufting almoft all the adion it is capable of, and approaching 
nearly to the ftate dr abfolute faturation. Accordingly we fee, that the pro¬ 
perties of this acid become infenfible, and are almoft annihilated in fweet mer¬ 
cury. 

Thirdly, in reafoning ftill from principles above-mentioned, and in applying 
them to corrofive fublimate, it will evidently appear, that although the acid of 
this fait is not nearly faturated with mercury, as we have obferved, the mercury 
is nevertheless in a ftate of relative faturation, with regard to the acid ; fince, 
according to Mr. Rouelle’s experiment, this fait cannot by any means receive 
a laro-er quantity of acid. But if, on the other fide, we attend to the quantity 
of mercury in corrofive fublimate, it will appear very probable, that although 
this mercury be: faturated with acid as much as it can be, and that in this refped 
it be in a ftate of perfed relative faturation, yet it is very far from having 
exhadfted upon this acid all the tendency it has to combination in general, and 
from being in a ftate of perfed, abfolute faturation. In fad, on one fide, the 
aggregation of the mercury is broken in corrofive fublimate, and confequuuly 
afi its integrant parts are' capable of exerting their general tendency to combi¬ 
nation 1 : but, on the other fide, thefe parts of mercury are united but to a very 
lmall quantity of acid, and probably much of their tendency to union remains 
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therefore unfatisfied ; and we may reafonably conjecture, that from this condi¬ 
tion, or ftate of the mercury in corrolive fublimate, proceeds the caufticity of 
that faline matter. 

This notion will undoubtedly appear very bold to thofe who are accuftomed 
to confider the caufticity of faline matters as an^dfedt only of the concentration 
anti imperfeCt faturation of their l'aline piineiples. 

ilut we repeat it, that we fhould judge very erroneoufly of the properties of 
any compountl hotly, if we were to attribute them to one of its principles only. 
On the contrary, all the phenomena of chemiftry fbew, that all the condiment 
parts of any compound contribute more or Id's 10 all the properties of this 
compound. All the parts of matter are active, by the general tendency 
which they have to mutual combination. Nothing is purely pafiive in nature ; 
arid if certain lubftuncts feem to us to be inaClive and inert, it is becaufe their 
parts, having ex’uufted all their tendency and aClivity one upon another, \ y 
their union, are in a feeming reft, which we call faturation, and do really 
become inaClive with regard to many other bodies: but when by fame caulo 
this union is broken, and its parts become difengaged, their efiential activity 
then appears again in all its force, t my refume all their tendency to combi¬ 
nation, they are in a violent ft a re, till they find fome Jubilance with which 
rhey may unite, and fjtisfy this tendency. This violent ftate, this tufas , are 
the fame thing as caufticity, or rather this latter quality is an efled of the 
former qualities rendered fenfible by their exertion upon animated bodies. 
Accordingly, all matter in nature, however inactive and pafiive it. may feem, 
b capable of becoming, by the reparation of its primary integrant molecules, 
an agent or fblvent, and a very powerful corrofive. 

\Ve conceive then, that in corrofive fublimate the aggregation of the mer¬ 
cury being broken, its primary integrant molecules are, on one fide, in tins 
violent ftate, in this tendency to union above-mentioned ; and, on the other 
fid. \ that as this tendency to union is only capable of being iatisfied partly, 
a d imperfeCtly, by the marine acid, much of it remains unfatisfied, which 
gives a proportionable degree of caufticity to thefe molecijcs ; fo that the mer¬ 
cury iti'c’f of the corrofive fublimate is corrofive, and probably much more io 
than even the marine acid. 

However ftrange and lingular this opinion may appear, wc fliall find, by 
reflecting on the nature of corrofive iubinnate, that no other caufe of its 
caufticirt c;ui be conceived. In faCt, we mu ft: allow that this fait is much 
more cuuftic tlian pure marine acid. Tor we are certain that a gros [72 grainsJ 
of lifts acid, or more, diluted in water, inignr be fwallowed without the leaft 
mb avenience; whereas half the quantity of corrofive fublimate, diluted in 
1 ;■ lame or a much larger quantity of water, would infallibly poifon. If then 
we fuppofe that the cauilicity of this fait is nothing elfe than the caufticity of 
the marine acid contained-in it, how .can we conceive that this acid, which, very- 
far from being difengaged, and from pofTdfing all its acidity in corrofive fubii - 
mate, is, on tnc contrary, united with more than thrice its weight of mercury, and 
b neutvahfed fo as to form a very cryftallizable fait, not deliquefeent, and not very 
folobit: in water, which does not change to red the blue colors of vegetables, 
and gives no mark of acidity, can be infinitely more corrofive than the fame, 
add when tree and difengaged ? We might as well fay, that vitriolic acid is 
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more corrofive in vitriolated tartar than when pure. The cauflicity then of corn- 
fivefublima e mu,l be chiefly attributed to the mercury, which n the predominant 
and lea ft faiur.ited part of that fuline fubftance. i he mercury in corrofive 
fublimate appears to be nearly in a limilar ftte as the earthy principle in fixed 
alkalis; that is to fay, its aggregation is deftroyecl. at Ic-aft in gr< at mealurc, 
and its quantity is very large in proportion to that of the inline principle. 
Ac ordingly,*corroftve fublimate, inftead of dunging the blue coi ns of vege¬ 
tables to red, as acids do, changes them to green, as if it were an aikfti, accord¬ 
ing to the obfervations of Mr Roadie ; and in the fame manner as aik.dis Item 
to owe their caufticity to the proportion and peculiar Gate of their earth, fo alio 
does the caufticity or corrofive fublimate proceed from the quantity ana difpo- 
fition of its mercury. 'J his caufticity then is rather of an alkaline than of an 
acid kind. 

Anobjedion might be made heie, that if the caufticity of corrofive fublimate 
depended on the mercury, it ought to be cncreidcd by entreating the propor¬ 
tion of the mercury*, whereas we know, that the addition of more mercury has 
a contrary effett, as we find from the inilance of fvveet mercury. 

The anfwer to this objection is not difficult. Although the caufticiry of 
corrofive fublimate depends more on its mercury than on its acid, we cannot 
doubt that this acid alfo contributes to produce this efteef, according to the 
general rule, that all the principles of bodies conduce more or Ids to their pro¬ 
perties : but the acid of fublimate is indeed nearly in the ftate of ablolure 
laturation, although it is not quite in rhat ftate ; and however ncutralifed it 
may feem, it is yet capable of a certain degree of action : but when it is totally 
faturated with mercury, it is then alfo completely in a ftate of abiblute 
laturation ; becaufe this acid is capable of uniting with fo much mercury, that 
when it is combined with this metallic fubftance, its relative figuration and its 
abfolute laturation are altnoft the fame thing We need not then be furprized, 
that in this tefpect.the caufticiry of the lublimate is confiderably diminilhed ; 
but, befides, wh: n the quantity of mercury much exceeds what ought tube con- • 
tained in corrofive fublimate, we may e lily perceive that the parts of the 
mercury, being prefitd nearer the parts of the acid, arc alfo more and more 
united together, and approach more nearly to the It ate of aggregation ; in 
which ftate mercury cannot have any caufticity. See fer the p> optrties, che¬ 
mical and medicinal , of corrofive fublimate , tie anitles Acid (Marine}, and 

p R CUR Y. 

‘ DCLXIX. SUBLIMATE (SWEET). See Mcrccrz 
(Sweet). 

DCLXX. SUBLIMATE (R E D). If a folution of mercury, 
in nitrous acid be evaporated and dried, and then expoled to a ftrong heat in 
a matrafs, the nitrous acid will be feparated from the mercury in great mea- 
fure, and will be difiipated in t red vapors *, the faline mafs remaining in the 
matrafs acquires at firft a yellow color, which afterwards changes to an or nge 
color, and laftiy to a red. This is called red precipitate. But by expofing this 
red matter to greater heat, it is fublimed; while its color is preferred. If is then 
cabled red fublimate. This fublimate is not ufed: 

DCJLXXI. SUGAR. Sugar is a cryftallizable efienrial fair, of a 
fwcet agreeable tafte, contained, more or lefs plentifully, in many kinds of 

vegetables j. 
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vegetables; but in mod of ’h n !. r o fmall a quantity,or confounded with fo much 
extraneous matter, that it <. ;v» 1 f Stained from them with profit. 

The plant which contains .. . .... i.i.e; r r>f this effential ialt U a hind of 

reed, which grows in hot il.nui.. .. oiled >, --eavt 

The mt'tbcJ ufed for thetxr/ao i m oi - V,. .rom ;..v ; .aue i; f • .ame as is 
employed.for the extraction or any < ff» a ft iron !>. J< • ' j ; >lanis } with 

this difference, that as lugar and hqv s.taii. *i arv >'i, rertur** '.hie, 

this fait is not obtained by a regular cryuaiirza \ but by a mud- ... dier 
coagulation. 

After having entirely expreffed the juio fro < ^agar-canes, it » bailed in 
caldrons at different times with lime-w er ; mu lixivium of hm s, bo;d to 
clarify it, and to evaporate it io much, tL.i when it cools, molt ■ ' h -.oagul tes 
or confufcdlv cryftaliizes. This coagulated mar ter is to he fe:nrated from the 
remaining liquor, which is called melajfes. Fiotn this 1 " ?or. by termenrntion 
and diftillation, an ardent fpirit is obtained, c.dled rtf--- Fhc iblff tnbltance, 
or fugar, is mixed with much mucilaginous ext raff- ndier, v .ich renders it 
loft ar.u red. To purify, or, as it is called, to re- it further, it mud be re- 
diffolved in pure water, and its heterogeneous piuts mull be fcparated by boil¬ 
ing with quicklime and lixivium of allies, to which is added a certain quantity 
of ox’s blood, for a more perfect clarification and purification. Laftly, the 
fugar, when refined, is put into earf -a conical veffels open at both ends, the 
l'maller of which is turned downward.. 1 he lugar is covered with fome earth 

moiftened with water. This water filtrates through the fugar, difiolves the 
mucilage or dime which ftill adheres to the lugar, and flow's out at the open¬ 
ing in the lower point of the conical veffel. In this manner is obtained this 
pleaiant and ufeful fait. To whiten and purify it perfectly many clarifications 
are required j the caule of which is chiefly a ilimy matter, like honey, that ad¬ 
heres to it. 

This effential fait is foluble in water, like all other falrs^ and e.ven is one of 
thofe halts that is foluble in the fmall eft quantity of water. 

It is cryftallizable ; and its cryftals, when fiowly and regularly formed, are 
beautiful and tranlparent, called fugar-randy. This ialt con lifts of an acid 
united with a large quantity of a very attenuated and .mucilaginous- earth, and 
with a certain quantity of lweet and not volatile oil, which is in a ftate perfectly 
Japonaceous, that is, entirely foluble in water by means of the acid. 

Sugar, when chflilled, yields a phlegm, an oily empyreumatic acid, a fmall 
portion of colored empyreumatic oil, and leaves a confiderable quantity of 
reilduous coal. 

;i his fait is very fuleeptible of the lpiritous fermentation, when it is diluted 
it- 1 fufficient quantity of water-, and, like all the other fubftances capable of 
that fermentation, it is very nutritive,to animals. 

The nutritive and fermentative, parts of vegetables have not been fuffi- 
ciently examined, to enable us to determine, whether;they be perfe&iy of a 
faccharine nature. We know, however, that, they fumilh-by analyfis the,fame 
principles, and nearly in the fame proportion ; that they all have a fweet, agree¬ 
able, and generally faccharine tattej that every vegetable or animal fubftance that is 
faccharine is alio nutritive and fermentatives and, laftly, that genuine fugar 
may be obtained from moft of them. 


Mr. 
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Mr. Margraaf has obtained fdgar from the roots of feveral plants, as from 
carrots, parfhips, white anti red beets. Some of thefe root's, as, fetr example, 
the white beet, furniibed a very confiderablc quantity of fugar. He obtained 
about half an ounce of fugar from half a pound of the dried root. This able 
c he mill, confidering that fugar is loluble in fpirit of wine,' and that the mu¬ 
cilaginous parts of plants are not foJuble in that fluid, eaflly obtained a puie 
fugar by digefting the dried roots in that Jpirif, and by evaporating the liquor. 
Afterwards, hoping to find a cheaper method, that his di covery might be 
vifeful, he attempted fucce is fully to obtain fugar by the ordinary proceis very 
little varied. He could not indeed obtain a very pure fugar without repeat¬ 
ing very frequently the folutions, clarifications, and other operations, as may 
be feen in his Memoir, or in the eighth Difiertation of his Opufcules Cbcmiques. 
But at lafl he did fucceed ; and we have reafon to hope, that by improving the 
procefs, much fugar may be obtained from other vegetables, as from green 
peas, cabbage, green farinaceous grains*, from feveral trees, as the fyr„imore, 
and the birch trees, lome of which have more of a faccharine tafte than feveral 
of the plants from which Mr. Margraaf exnra&ed fugar. 

The chief, and perhaps the only difficulty to.be furmounted in this extrac- 
tionof fugar proceeds from the vilcid matters, which are fo mixed and blended 
with the faccharine fubftance of plants, that they prevent its cryftalhzation. 
The faccharine and mucilaginous parts might be feparated from each other by 
means of a menftruum, which could diflolve the fugar end not the flimy fub- 
flarce, or which could diflolve the latter and not the former. To dilcover 
iuch a menftruum feems to be the proper object of inquiry for thofe who would 
profecute this fubjedl, 

BCLXXIL SUGAR of LEAD. See Salt of Lead. 

DCLXXril. SUGAR of MI L K. See Milk. 

DCL,XXIV. S U L P H U R. No word has been fo much ufed by 
chemifts, and at the fame time fo much ribufed, as fulphur. By this the ancient 
che mills denoted all inflammable fubftances of whatever nature they might be. 
Sulphur, according to.yhem, is one of the principles of bodies. They (poke con¬ 
tinually of the fulphurs of metals, of the fulphurs of plants, of the fulphurs 
of animals: oils, ardent fpirits, refins, bitumens, were all fulphurs. In every 
thing they found a fulphur. Even now, alchemifts and others who have only 
confuied ideas of chemiftry, from reading old chemical books, talk incefllmiiy 
and decifively of fulphurs. 

To Beecher, and {till more to the ilmflrious Stahl, we owe the Ample, clear, 
and precife ideas which we now have of the feveral kinds of inflammable 
fubftances, formerly confounded under the general name of fulphur. By the 
fagacious diftindlion they have made between the pure and fimple inflammable 
principle, and the more compounded bodies which contain it, and owe their 
inflammability to it, we acquire a knowledge .of the true theory of fulphur 
.and of all inflammable lubftances. 

Since .Stahl bas unfolded this fublime theory, we Lnow that the "infiam- 
smable principle as (identical, always alike, and the fame :in every body ; .that 
this principle by its -combination with, different fubftances produces .all the in- 
rflammable matters which we know. Oils, fats, relink, bitumens, ardent fpiric.v 
tcoals# .metals, fulphur properly fo .called, i<ar common iiilphur, ate ib many 
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compounds, all which have the common property of burning, becaufe they all 
contain the principle of inflammability, but which differ in other refpefts, 
becaufe tins principle' is united to different fubftances, and in different pro¬ 
portions. 

ora.1.1 has eftab'ifhcd thefe important truths, chiefly by examining, by de- 
compofing, and by re-compofing common lulphur, and by demonftrating from 
the moil lati:d ; : j .cl'Ory experiments, that this fulphur confifts of vitriolic acid 
united with the pureil and iimplcft inllammablc principle. We fhall rekite as 
ihonly as we can the lelultsof his refearches upon this fubjeft. 

Nature probably forms, and combines daily, mineral lulphur within the 
earth, i his fubftuice is abundantly diffufed in many places, efpecially where 
metallic minerals exilt. Sulphur almoft pure, called native fulphur , is found 
in volcanos and in grottos, where it is fublimed in form of tranfparcnr 
cryftals. Bur the greateil quantity of fulphur which exiffs naturally is com¬ 
bined with metals in ores and efpecially in pyrites. As fulphi..* is in Able and 
volatile, it is procured from thefe minerals by diftillation and fublimation. bee 
Sm ci .ting of Ores. 

Sulphur, fuch as it is in commerce and in arts, is of a pale yellow or citron 
color, of a difagreeable and peculiar fnmll, which is rendered more fen Able 
when the fulphur is heated or rubbed. nibbing, fulphur is electrifed. Its 
fpecilic gravity is much greater than that of water, and Id's than that of earths 
and ftones. It is brittle and pulverable j altho* it may alio be ealily foftened, 
as we fhall after yards obferve. 

Sulphur feems to be incapable of receiving any alteration from air or from 
water, feparatcly or conjointly, nor even from fire in clofe vcffels. Sulphur, 
expofed to heat in a fubliming veffel, is melted with a very gentle heat, and 
then is fublimed, and adheres to the capital, forming fmall very fine needle- 
l:!a- i ryllals, called flowers of fulphur . This fublimed fjlphur is efiential'y 
the fame as that which has been only melted: and it may be thus fublimed 
many times without alteration. If fulphur, which has been expcled ,to no more 
h.nit than efficient to melt it, be cooled vuy rpadualiy, it cryftallizes in form 
of many needles crofling each other, 'bene or thefe peintrd cryftals may alio 
be obierved in the interior parts tn the lumps of lulphur which have I:..cn 
ntdied and call into cylindrical nv old . as rhey are. commonly Ibid ; becaule 
tiie cetucr of thefe cylindrical rolls is m «. (lowly cnoic than the furfacc. Sul¬ 
phur alfo gives this needle-like form ro ^ Inn-bar, to antimony, and to many 
oilier minerals containing it. 

Sulphur is inflamed and burnt l y expofure to rv*e and to air. But the phe¬ 
nomena v, inch it exhibits are diffeu nt according to t he manner of its combuM ion. 
When i* is very hot and burns quickly, its flame is ardent and capable of 
hifidlu g inflammable bodies, but is always blueifh, not vet luminous, and 
nor bottipamed with any loot or fmoke, but with an acid vapor of a pene- 
tr:<: ng atid 1'ulTocating fmell. This vapor, confined by means of a glafs bell, 
at.d received into the vapor of water, introduced for that purpofe into the 
lame bell, is called fpirit of fulphur , which we fhall afterwards fhew is the 
vitriolic acid, that is at firft volatile and fulphureous, from the fmall quantity 
of inflammable principle that it ftill retains, but which afterwards becomes pure 
vitriohc acid. 


If 
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If, on the contrary, fulphur it. burnt in open air but very flowly, its flame 
is fo little luminous, that it can be perceived only in the «U-k, like a f'mnl! 
bluilb glimmering light; and io lit t ie ardent, that it cannot kir.Cc the mo ft 
inflammable Jubilances. Mr, Beaumc proves thi" truth by a vi.iv fine arid 
curious experiment, in which he burns all the fulphur that is c- r tain; b; in gur- 


grains ;>f gun-powder are thrown, to biKcver the degree oh heat; end il the 
heat be too great, the powder detom.res,’from time fo time, as is it find. 
More powder is thrown on the tile, till this be fo much cooied, that the piwdvr 
dc/cs not fulminate, but only emits a white fmoke. if the tile and powder 
be carded in tins ftatl to a dark place, the vapor, which kerned r<> be a white 
fmoke, wifi then appear.to be .1 tme flame, but very blutlh and faint •, which 
will continue till all the fulphur ot the powder be confumed, if the tile re¬ 
mains lufficiently hot for that purpolt*. 

We mayeaiily perceive, that when the S'mphur burns thus weakly and flowlv, 
a part of its infLnvmble principle is chffipated without inflammation, and 
that confeqtrendy the acid which is difi ngaged by that combuftion, ought to 
be more volatile, pern crating, and fulphureous, than it is when the inflam¬ 
mation is more rapid. Hence, when we would obtain much volariie fulphureous 
acid by burning fulphur, as for the whitening of fluffs by the vapor of fulphur, 
it mull be burnt very flowly, as Stahl ha., well remarked. 

As nothing remains after the burning of fulphur, unlefs fome extraneous 
body happens to be mixed ’ T, ith it ; and as, during this corn bullion, nothing is 
perceptible but two matters, one of which isdeftroyed by the inflammation, and 
another which has the properties of the vitriolic acid ; we may conclude, that 
fulphur is computed of an influntnable matter, and of vitriolic acid. But the 
examination of the other propertie- of this fubftance will render our knowledge 
of its nature ail'd u.-. principles more com Vt. and accurate. 


St.'.phu* heated fo much as to burn, and throw;-, while melted and burning 
Into water, is very qiflc&ly fixed or rendered fc/.iu , but in this experiment it ac¬ 
quires a o.. nil durable degree of foftncis, whVh indeed only lafh a certain time ; 
after which the fulphur reef hrs its natural confidence and britJenefs. 

Pure acds feem 10 ua: o no a Ct ion upon fulphur, efpecially in the humid 
way. But Mr. Beaumc lias obfervec? Hint if c centrated vivriolic and be poured 
upon l'ul| hur, and heated to a ceuain degree, this fulphur will liquefy and 
appear in the wau-rlike an oil j and when it. is cooled, if will have a green"color; 
which feems to flievv iorne action of the acid upon the fulphur. But this ful¬ 
phur is not in any other relped changed. 

Alkalis fixed ant, volatile, and even calcareous earths, diffolve fulphur, ren¬ 
der it more or iefs folublc in water, and form with it compounds called livers 
of,fulphur, i he fulphur may be feparated and precipitated, by means of 
an acid, from tbefe iubftances j in which cafe, it appears as before, only much 
divided. 

This experiment fbews that fulphur is* not decompofed by uniting with al¬ 
kalis. 'Neverthelefs the Urong fetid fmell of liver of fulphur, and the fa- 
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cility of decompofing fulphur while it is thus united with an alkali, (hew that, 
in this combination, the connexion of its parts are weaker than when it is un- 
combined. See Liver e/Suipria.R. 

Sulphur detonates with nitre, from its inflammable principle, and is then 
decompofetl by the com bull ion of this principle. But in this detonation we 
perceive only the two principles of fulphur above-mentioned. It$ phlogifton, 
together with that of the nitrous acid, maintaiifs the flame of this donation, 
and the acid of the fulphur is afterwards found to be combined with the alkali 
of tire nitre, with which it forms- a vitfiolated tartar, called fal poljchreji of Glafer. 
'I' his is completely proved in the experiment of the dyfjui of fulphur* See 
Cr.YSsus. 

Sulphur unites cnfiiy with all metallic matrers, excepting gold, platina, and 
zinc; at lea ft we have not found rite means pi uniting it with thefe, directly, 
and without feme intermediate Jubilance. The degrees of affinity with which 
fulphur combines with thofe metals to which it may be readily united* are dif- 
ferc r.t •, for it net only unices more eafily and abundantly with fome than 
with others, but it alio quits -thofe with which it has a lefs affinity* to unite 
with o; hers to which it has a ftrongcr affinity. 

The affinities of fulphur according to Mr. Geoffroy’s table are, fixed alkali, 
iron, copper, lead, filver, regulus of-antimony, mercury, and gold* and ac¬ 
cording to Mr. Gellert’s table, they are, iron, copper, tin, lead, filver, bii- 
muth, regulus of antimony, mercury, arlenic, and cobalt: gold and zinc are 
marked in this table as being incapable of uniting with fulphur. 

T he compounds formed by fulphur with different metals are different; but 
all of them poflefs a metallic luftre, '•without any ductility: thefe combinations 
of Fulphur and of metals are very .frequently found in , a natural date. Almoft 
all the metals which we dig from the earth are naturally found combined with 
.fulphur, forming moft of the ores and metallic minerals. 

The properties of the combinations of fulphur with metallic matters have 
been little examined, bccaule-thefe combinations are not of any ufe ; but, on the 
contrary, when they are found, they mult be decompofed, that the metals may 
be obtained feparateiy from the fulphur. .Neverthelefs, we know not only 
that metals have different degrees of affinity with fulphur; in confequence of 
which property, fulphur may be and actually is, in many metallurgical ope¬ 
rations, fepara-ced from fome metals by means of others, to which it is more 
difpofed to unite ; but we allb know-that fulphiur; facilitates the fufiOn of hard 
and difficultly fulible metals, fuch as copper and iron; andjthat, on the contrary, 
it renders the foft and ftifible metals, as tin and lead, lefs eafily fufible. "I hefe 
fingular effects fcem to proceed from the difference of the affinity of fulphur to 
the Jeveral metals. \ 

Sulphur may be feparated from metallic matters "by fever j 1 methods. Firft, 
as fulphur is volatile, and as thefe metallic matters are fixed, or at leaft Ids 
volatile than fulphur, tfie mere addon of fire is fufficient to feparate fulphur 
from moft metals. As this method*is fimple, and notexpenfive, it is generally 
employed to feparate fulphur from .ores; which effect is produced by fthe 
.-torrefatUeu or roofing of .thefe ores. We muft, however, except the ore of mer- 
«cury,-or siatiye cinnabar, -and alfb “the combinations:^of affenic with fulphur, 
’which cannot be decompofed without an intermediate fubftance, from the great 
volatility of mercury and of utrfenic : although perhaps it would not be im- 
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poflible to feparate.the fulphur from tbeie compounds, without an intermediate 
Jubilance, by a heat carefully applied, Jong continued, and with accefs of 
air. 

Secondly, ieveral combinations of fulphur with metals pray be decompos'd 
by means of acids, which diffolve the metallic matter, without attacking the 
fulphur. But in Ieveral of . thefe compounds, the fulphur defends the metal 
from tjie a&ion of the acids ; and this reparation by adds does frequently not 
fucceed, or fucceeds only imperfe&ly. Crude antimony is one of the iul- 
phurated metallic fubjfances from which fulphur may moil eafily be fcparntcd 
by means pf aqua regia,. This menftruum fazes readily the regulusof antimony 
contained in mineral antimony* and feparates from it the fulphur, which then 
appears in form of a white powder. 

Laftly, we may, as we have already faid, feparate fever.il metals from fulphur 
by means of other metals, to which the fulphur has a greater affinity, t his 
reparation is pradifed in feveral operations, as in the dry parting, the purification 
cf gold, by antimony, .the decompofifion of cinnabar, of orpiment, and of crude antimony. 
See the articles Es&aV of Or ts ; Ores; Pyrites •, Smelting of Ores; and 
all the articles of the feveral metals and femi-mstah; 

Oils -and oily matters, of whatever nature, are all capable of a&ing upon 
fulphur, and of diflblving it. Several folutions of fulphur in ciTential oils arc 
ufed in pharmacy,, which have been named from the,oils employed ; as tenbin- 
thinated half am of fulphur, and unfitted balfam of fulphur ; and other ibiutions 
have been made of fulphur in, dtpreffed fweet oils, as that in the oil of nuts, 
called Rutland s bqlfam of fulphur. 

Sulphur cannot be diffolved in oils, according to Mr. Beau the, without a 
heat lufficient to melt it. ^ larger quantity of fulphur is kept diffolved 
in the oil while hot than when;cola 5 and accordingly when oil has been latu- 
rated with fulphur by means of heat, a part of the fulphur feparates from it 
when it cools, in the fame manner as many falts kept diffolved in hot water 
are cryftallizfed when the water becomes cold* The; analogy betwixt the falts 
and fulphur in thefe inftances is alfo obfervable in this refpeft, that when the 
oil in which the fulphur is diffolved is very gradually cooled, the fulphur cry- 
ft affixes regularly, as falts do in fimilar circumftances. 

Sulphur is not decomposed by the union which it contrads with oils, when no 
more heat is applied than is ncceffary for the folution. For the fulphur, when 
feparated from the oil* is found to be poffeffed of all its properties. It appears, 
however, that the connexion of its principles is in forne meafure altered by this 
combination ; at leaft, if we may judge from the color and fmell of the balfoms 
of fulphur which are different from thofe of the fulphur, or of the oil. 

But when the balfams of fulphur are diftilled with a heat capable of entirely 
decompofing them, the fulphur itfelf is then alfo decompofed. For according 
to an experiment made by ,jHomberg, and fome other chemifts, the fame prin¬ 
ciples am obtained by dpUilation continued till the matter in the retort be 
dry, of pure vitriolic acid with oils. Thefe 

. principles are, ftrft, a portion of oil, when the oil of Which the diftilled balfam 
is composed wasan effentialoil,; then A>me. volatile fulphureous acid, which is 
at firft watery, and afterwards becomes Wronger ; along with this acid more oil 
• „ ;t/ 5 E a - rifes. 
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rifes, which becomes more and more thick towards the end of the diftillation ; 
and laftly, when tiie retort has been red-hot, nothing remains but a fixed 
coal. 

From the above-mentioned products we find, that thefulphur and part of the 
oil are decompofed in this c!iitil1ation> T^e'vitriolic or fulphureous acid cer¬ 
tainly proceeds from the fulpbur : for no quahtity of that acid can be obtained 
from any kind of oil, nor from any pure vegetable or animal oily matter. The 
water contained in this fulphureous acid is evidently a part of the water, which 
is a principle of the oil: for the vitriolic acid of the fulphur Being in a ftate 
perfectly concentrated and dry, as fit all be afterwards (hewn, could not otherwife 
contain lb much water as it does in this operation. Laftly, the coal which 
remains after the operation is a portion of the earth that is a principle of the 
oil, intimately united with fome of the inflammable principle either of the oil 
or of the fulphur; or moft probably of both. 

In this mutual decompofuion of fulphur and oil, the concentrated acid of the 
fulphur feems to attack the watery principle of the oil, while its phlogifton, 
which by this new union lofes much of itsadhefive power, is partly difengaged, 
and confounded with the phlogifton of the oil. Thus the fulphur is chan¬ 
ged into volatile fulphureous acid. And probably alfo a certain quantity of 
inflammable principle is difengaged in this experiment, and is diffipated in 
vapors. Such appear to be the phlogiftic vapors, which, kindling at once, pro¬ 
duce the terrible explofions that fometimes happen when the combinations of 
oil and of fulphur are carelefly heated, irlofrtqan relates a lingular inftance 
of an cxplofion of this kind, which happened in a laboratory, where balfam of 
fulphur had been left in a matrafs upon the fire. 

Spirit of wine does not ail fenfibly upon fulphur, unlefs thefe two fubfrancos 
be applied to each oilier in the ftate of vapor, as the Count de Lauraguais dii- 
coverecl. Many combinations, now believed'to be impoflible, might be effect¬ 
ed by employing the moft powerful means in chemiftfy; namely, an extreme 
divifion and Reparation of integrant parts, as the Count de Lauraguais has 
done in the abovementioned fine experiment. By tig is means, chiefly, we 
may arrive at great difeoveries. From the above-mentioned properties of ful¬ 
phur we learn, that this fubfhmce is compofed of .vitriolic acid and phlogifton. 
Stahl demonftrated this important truth to dearly and compleatly, as to lbcw 
the rrue ftate, and even the proportion of the principles or fulphur, not only 
from its nnalyfis, but alfo by its artificial compofition, of which we fhall now 
ipeak. 

The procefs by which this chemift made fulphur exactly itmilar to 
n itive lulpbur, conftfts in mixing and melting together in a crucible equal 
parts of fixed alkali and of variolated tartar, to which is added a quantity of 
powdered charcoal equal to a fourth ptrt of the weight of the fkks. The 
matter h to be ftirredwidth an iron rod, That the charcoal may be well mixed 
with the fairs ; the crucible is to be covered; and a pretty ftrong heat is to be 
fudclenly applied, and continued during a very fhort time. The crucible 
is then to be removed from the fire,. and the melted* matter: is to be poured 
upon a (tone prevjoufly grcSfed. This matter, TrhichTpafkles when it is, 
poured, is' coagulated by cold, -and* becomes a brtttlp mi&fs,' of a "deeper red 
color than ordinary liver of fulphur; but it has the fmdl, the folubility, the 

deliquefcency* 
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deliquefcency, and all the other properties of liver of fulphur. By diffolving it 
in waccr, and by adding any ac*d to the foiution, an artificial fulphur will be 
precipitated, which being colle&ed and dried, is found not to differ from na¬ 
tural fulphur. 

The color of this dry liver,of fulpltwr is redder than that of the ordinary pre¬ 
paration ot that name j and when diilblved in water, its lblution its of a deep 
green*color, in which refpeiSfc alfo it differs from the ordinary liver of fulphur. 
Thefe differences proceed from fome foreign matter united with the liver of 
artificial Iulphurj and.this foreign matter is a part of the charcoal employed in 
the procefs for making the fulphur. For 'ihe whole quantity oi charcoal added 
not being converted into fulphur in iIuj procds, fame part of it is dilfblved 
by the liver of fulphur, as foon as this »is formed j charcoal being foluble in 
liver of fulphur; as the younger Mr. Rouelle has fhewn. 

We fhoukl be much mi da ken if wc believed, that the fulphur oVdned 
in this operation exUted ready formed in. .any of the fuldl'tnce*,employe !, and 
that it is only extracted from thefe. Glauber luJ, before Staid, pet formed this 
operation, by employing his Jal tmrabik inffead of variolated tartar •, bu: from 
his ignorance of the true theory, he fell into this miilaken opinion. Bo\ k alii), 
having procured fulphur by diftilf ng to drynefs a mixture of vitriolic acid and 
oil oi turpentine, did not believe that he had produced this fulphur, but only 
that he had feparated it from the fublbtrees employed. On the contra: y, we 
know certainly from many proofs, that not a particle of fulphur edits in vitri¬ 
olic add, nor in neutral vitriolic fahs with bafts of fixed alkali, nor in very pure 
alkdis, nor in any oil, nor in any vegetable.coal *, and confequently the fulphur 
obtained in thefe operations is a new product, refuking from the union of the 
vitriolic acid with tne inflammable principle of the vegetable coal, as Stahl has 
advanced. * * ■ 

The fixed alkali mixed with the variolated tartar in this proCef, is nor abib- 
lutely neceflary •, for fulphur,may be produced merely from any vitriolic fait 
with any inflammable matter, made red-hot together: but the alkali is uieful in 
this procefs, by facilitating the fufion of the vitriojated tartar, and by prevent¬ 
ing -the diilipation and combullion of mod of the iulphur, as loon as it is 
formed. This alkali unite,s with this fulpbpf, and forms a liver, in which the 
%lphtir is kfsdffpofcd to -burn, and be diflipaced, than when it is not engaged, 
wkh any fixed and incombyllible body. 

Wthough, rigoroufiy fpeaking, the vitriolic acid irfclf, when difengaged,.. 
and\reated properly with any cornbuftibk body,*can always produce fulphur ■„ 
never&hekfs, in this operation, an .acid engaged in fone balls to which it aJ- 
heres fiFongly ought always to be employed; iuch is the acid in vitriolated tartar, 
in Glauber’s faff, and even in almoft .all neutral vitriolic lalts with earthy and 
metallic bales becaukvkrialic ^cid cannot contrail with the inflammable prin¬ 
ciple the intimate union which js requifite for the.production of true Iulphur,. 
excepting it be deprived of ail the water dm is not ncc diary to its feline eflciue; 
that is to fay, in mMgheftdegree of concentration, and even in a dry ftate. 
Bcfides, if a red .heat be not abioiutely neceflary - to. biffed this combination, as 
ske fulphur.formed in the fob&ionof. fame metallic matters by vitriolic. addiHews, 
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. erthelds very ufeful. But when a difengaged vitriolic acid is employed*, 
ns, iV inilance, when a mixture of this acid with an oil is diftiliedj the greateft 
rare of the acid is converted into volatile fulpliureous acid, while any moifture 
irmains in the mixture, and the fulphur is not produced till towards the end of 
the operation, ■ when the matter in the r.etdrt is dry ; and then the concentrated 
remaining portion of vitriolic acid, uniting with £ the phlogifton of the earthy 
toalofihe oil, forms the fulphur, • » 

Hence, lulphur tmy be more copioufly and quickly made by applying to a 
coal vitriolic acid engaged in fome bafis, which renders it;fq fixed that it may, 
by fire, be deprived of all fuperfluous water, and even be made red-hot, than 
by employing this acid in any other manner. Accordingly StahFs pfqeeft is the 
belt. Thele confiderations on the beft method of making fulphur are of little 
value, becaufe natural fulphur is plentiful and cheats. But the difedvery that 
fulphur can be thus made, and the theory Which Stahl has given' concerning 
this fubject, are very important. For from thence we not only learn the nature 
of lulphur, of which we had an imperfeft, and even f«$lfe, idea j but, Vbat is 
much more valuable, we may thence draw a number of very important and 
very general inferences, the chief of which we fhall now mention. 

Firft, vitriolic acid and the inflammable principle, cannot form fulphur by 
combining together, unlefs they both be deprived of all moifture, and be per¬ 
fectly dry. Hence no inflammable body which contains in its compofition 
water, fuch as oils and ardent lpirits, can form with this acid, fulphur, but 
only a volatile fulphureous acid, till thefe inflammable matters be decompofed, 
and reduced to a ftate of. coal, which is one of the dry combinations of the 
inflammable principle. * 

Secondly, the inflammable principle of all combuftible bodies is always 
capable of forming fulphur with the vitriolic acid, provided it be, of can be 
made, dry. Thus ardent fpirits, oils, and oily matters; or rather the coals of 
all thefe lubftances, and all combuftible metals, do always form fulphur when 
treated properly with vitriolic acid •, and whatever the nature* of the combuftible 
body be which transfers the phlogifton to the acid, the fulphur refulting from 
it is always the fame, and always perfe&ly fimiiar to natural fulphur. Hence 
an important propofition is inferred that only one.inflammable principle eXifts, 
which is always the fame, whether"it refides in refins, in bitumens, in oils and 
fat, in coals, or in metals. For if the inflammable principle of all thefe com¬ 
buftible bodies was not the fame principle, thefe bodies might form different 
fulphurs with vitriolic acid, which we find from experience they cannot do, 

1 ninily, vitriolic acid always quits any body with which it happens to be 
combined, when it can unite with the inflammably principle pf ariy other 
: .xly, and with this principle forms fulohdt when it i$ properly applied. . Hence, 
this acid has a greater affinity with the inflammable - principle than with any 
other fubftance •, and hence we may difeover, by means of phiogiflon; the vi¬ 
triolic acid, with whatever fubftances it may be.- 

we may, by means of vitriolic acp, difeover the in all 

bodies in whichit exifts ina combuftible ftate. v . , 

Fourthly, the principles and properties of fulphur being kudwn, we may de¬ 
duce from thefe properties a more accurate knowledge or the particular nature 

' of 
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?of the inflammable principle, by comparing the differences between fulphur, 
volatile fulphureous acid, and pure vitriolic acid. From this companion we 
find that the frneil and color of fulphur, its Volatility, its conftant drynefs, its 
unfolubility in water, which properties do not belong to vitriolic acid, are pro¬ 
duced by the inflammable principle, that poffeffes ail thelt: qualities in itielf, 
or that is, at leaft, capable of; communicating them to the compounds in the 
^combination of*which it enters. See the Article Phlogiston. 

Fifthly, we have reafon -to believe that the inflammable principle pofieffes 
^eminently .the abovementioned properties j for we know that the quantity of it 
in fulphur,is much lefs thati the quantity of the vitriolic acid. Stahl has made 
,a fine experiment to difCovcr nearly the proportion of the two principles of ful¬ 
phur., This experiment confifts in putting a quantity of powdered liver of 
fulphur upon an earthen-ware plate, and placing this plate upon a fire fo gentle 
,that the fiver of fulphur fliall not be melted, nor even fo foftened that it can 
run into lumps* TJiis powder muff be flirted, and the fire mud be encreafed 
towards the. end, till no fmell be perceived. The remaining matter is to 
be diffolyed in water, and by .cryftallization a very pure vitriolated tartar is 
formed. 

In this operation, the inflammable principle o'f the fulphur is gradually dil- 
fipated without any fenfible .combuftion, and its acid combines, or remains 
combined, with the alkali of the liver of fulphur. But we muff obferve, that 
to render this experiment exa£l, and to draw from it accurate conclufion.% the 
following conditions are required : ill, we muff know precilely the quantity of 
fulphur .contained,in the liver of fulphur employed ; adly, the liver ought to con¬ 
tain rather tooxnuch than too little fixed alkali, that there may be certainly enough 
.of it to Saturate all the acid of the fulphur; hilly, no part of thefulphureous acid 
mufl efcape during this decdmpofition; and therefore no fmell of this acid, but 
only that of the liver of.fulphur, which is very different, ought to be perceived. 
To prevent this diffipation of volatile acid, we mull proceed very flowly; and 
the operation-accordingly requires a long time. Mr, Brandt, who has carefully 
repeated it, found from .the quantity of vitriolated tartar obtained by this me¬ 
thod, that, in fulphtir, the proportion of inflammable principle is to that of the 
vitriolic acid three to fifty.; that is, that the fulphur contains only one-fix- 
teenth of its weight of inflammable principle. 

Such is the.flaee pf our actual,knowledge concerning the nature and prin¬ 
ciples of fulphur, which Stahl has rendered very compleat and accurate. We 
-find that fulphur is a peculiar combination of the purdt inflammable principle 
with vitriolic acidi; that hot a particle of oil is contained in it; that it is thoe- 
fore very different .from bitumens, with which it has been long confounded; 
ithat, ftill more improperly, the name of fulphur has been given to all other 
inflammable bodies, which are entirely different from it.; that we ought there¬ 
fore to confine the name bfdiilphur to the compound formed of pure vitriolic 
.acid and pure phlogifton,*inkfs we would apply it, as the ancient chemifh have 
done, to the inflammable principle itfelf, which they called the principal fulphur', 
abut in this cafe We ought to give another name to mineral fulphur, 

Xet us remark, neverthdefs, on the fubjeft of the name fulphur , that ns 
«tte*-acids can alfq contrail an intimate union, and form 

compounds with pure phlogifton, this name may be generally applied to ail 

compounds 
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compounds of pure acid and phlogifton, which may be difUuguilbed from each 
Other by adding the name of the acid j as vitH&lic fulphur y nitrous fulphur^ and 
inc' ine f\t. ! pbur , if any fuch fulphur does exift : 1 but let us allb remark upon this 
f : ' ct. that we can give this name of fu/pbur.ta thofecompounds only which 
tk, contain any Oil this condition being, efleptial to the fulphureous combi¬ 
nation *, and confequently, that we cannot, aftntjt of acetous julpb'tr^ of tarta- 
rsous julphur , or of others of this nature containing vegetable acids, which 
Cannot ever form a truly fu Ip bureaus combinarian, bn account of the ojl which 
enters into iheir compnficion as an efiential principle. , See the articles Ac id 
(Vi cRioi.tc), Acid (Volatile Sou-hureous), Detonation ef Nitre, 
Lj vi r of Sultkii \<, and Phlogiston. : 

Thc'ufes of fulphur are confiderably ex ten five in diemiftfy, in medicine, and 
in arts. The liver of fulphur is employed in chemiftry for feveral lolutions, 
which may be feen at the article I^iver of Sulphur. Sulphur is alio ufeful 
for lcvcral fufiohs, precipitations, and reparations of metals and minerals, as we 
have already mentioned. Lallly, as fulphur contains a very large quantity of 
vitriohe acid, a method has been found, and is now praftifed, or extrading 
from it this acid, by burning fulphur in dole vefiels with the addition of ibme 
nitre, and by an operation fimilar to that of rhe clyfius* See Clyssus, 

Sulphur is employed in medicine, both internally and externally, for afth- 
matic difeales of the breaft, and for feveral dileaies of the fkin of the nature 
of the itch. The internal preparations of fulphur are, flowers of fulphur, 
walked fulphur, magi fiery of fulphur, tablets, balfams, livers of fulphur, and 
others, in lbme of which this fubftance is not altered, but only purified and 
divided, and in others, is combined and affociated with other lubftanccs j 
without reckoning the fulphureous combinations of antimony and of mercury. 

Some phyficians and chemilts, confidering that fulphur is unfoluble in water, 
and capable of refilling the adlion of moft menftruums* have advanced that it 
cai produce no efleft when taken internally, fingle and unaltered: but this 
aflertion feems to be without foundation j for we are certain jehat tl>e fweat and 
pulpiration of thofe who take fulphur internally have a fmell evidently fulphu- 
kotis. Befidcs, fulphur is much more foluble than is generally beii^yed. It 
is stacked by all oily and faponaceoiis iubftarices, arid confequently by almoft 
ail rnimaj liquors. ' . . , • 

\ 'e cannot eafily form a very diftind and clear idea of the manner in which 
fj.’phur ads internally upon our bodies ; bur from obfervations made upon its 
c f:\c% it appears to be dividing, ftimulating, and-fomewbat heating: it 
p in; ipally acts upon the' perlpirable parts of the body, the chief of which are 
v. fit in and lungs j and from this property, it is parwulafly ufeful in ioipfe 
..-'cafes’ of thefe parts. . ; ’• - *■ 

Sulphur is alio a powerful repellenf, as appeare .its curing feveral * 
kinds of itch* merely ’by external,.application’Xh(,feri|ri'‘'’ipf 
pomatums. '• * . ' V^'' \ 

Several mineral waters, v/hich arc'draftfet 
owe their good qualities to fulphur CCMB.tiiiyed pf 

Cameras, of hj&Qt'EPor, of 

thefe waters are' -employed in "(A*iw ,the 
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flan. Tafily, fulphur combined wit!) other Jubilances rosy conrdbu c t ■ 
their medicinal powers. See tie articles Balsam SVi iuivr, Linnet ”, 
Kthiops Mineral, Mineral Waters, Liver of Sclimlr, Ivi:a is ; 
Mineral. 


Sulpljur is alio ufed in feveral-arts. Bp means of it fin-.- imprefiionr. of 
engraved flones are taken. Matches are formed of it; and its utility a r . an 
ingredient in the preparation of gun-powder and fire-works is well known _ 
LalHy, it is ufed for whitening wool, liik, and many other matters expo'cd 


to its vapor during its combuflkm, tm. as ar.d ivdmih ' v, 
be deftroyed by any other fub fiance, but are quickly ci.ae.d 
acid vapor. 


iH not 
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S U L P H U R (G O L D K N) of A N T I M O N Y. 


Golden Jiilphur of antimony is a mixture of fulpliur and regulus oi antin.. ny, 
of an orange color, which is obtained by diflolving the feoiia of ivgulus of 
antimony, and by precipitating this (elution by means of an acid. 

We may fee at the arricle Kegul us of Antimony, that this Scoria is s uvr 
of lulphur, containing a certain quantity of the reguline part of andnvew • 
When therefore this antimoniated liver of lulphur is diflolved in water, r • d 


when any acid is added to this folution, the acid feizes upon tlie alkali of t. c 
liver of fulphur, by means of which the fulphureous and reguline pans or’ 
the antimony were kept lu fpended in the water, and at once precipitates 
bo: h rhele. 


Although this precipitate be compoftd of fulphur and regulus of ant.monv, 
as crude antimony ailb is, its properties are ncvertheiels very dificrent fro,n 
rhofie of this mineral The precipitate has no metallic color or appe.uame, 
and is be hides pofiefled of a powerful emetic quality, which the antininny has 
riot. 1 hefe differences pioceed from the fulphur of the precipitate nor being 
united with the reguline part in the lame manner, nor fo intimately, as in 
crude antimony. In the golden fulphur, the reguline part is only mixed with 
the fulphut*, and is in a great meafure difengaged and uncombined whereas 
in crude antimony, jr is intimately connected and united with the fulphur. 

Golden fulphur has fome refemblance to kermes mineral: but it diners 
efientially in fome circurp fiances, namely, tliat a fmall portion of fixed alkali 
remains united with the kermes when well prepared, that is, ror too much 
wafhed, and that the proportion of fulphur is greater in kermes than in t/ie 
golden lulphur. To be convinced of thefe differences, we need only to attend 
to the circumftances which accompany the precipitation of thefe two fubftanres. 
Kermes is precipitated fpontaneoufiy without addition of any acid, and merely 
by the cooling of the folution of the antimoniated liver of fulphur which con¬ 
tains it: it is therefore compofed of the reguline part, but efpecially o t the 
fuperabundant quantity of fulphur, which the alkali cannot keep diflolved, but 
by means of a heat almoft equal to that of boiling water : whereas ihe 
loj utions of antimoniated liver of fulphur, not only that of kermes itfelf, but 
alio that of the fcoria of the regulus of antimony which has depofited its 
kermes by cooling, contain no more fulphur than the alkali can keep diflolved 
without heat, which quantity is therefore lefs than in the kermes. Bdides, 
the acid ncceflary for the precipitation of the golden fulphur feizes all the 
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alkali ; whereas a little of it always adheres to the kermes during its 
precipitation. 

T he golden fulphur of antimony was much employed when preparations or 
antimony were firit introduced into medicine, but is now pretty much 
negicdled ; and jufily, becaufe the kermes apd emetic tartar produce 'the ’ame 
efledts more gently and more uniformly. See Antimony and Kekmes 
(Mineral). 
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DCLXXVI. A L K. See Mica. 

DCLXXVH, X T A R. Sec Pitch. 

JJCLXXV 1 II. T A R T A R. Tartar is a concrete, oily, vegetable 
acid, which is Uepofited and is cryflallized in liquors that have undergone the 
ipirituoun fermentation. It is a kind of eflential fait of wine. 

Probably wines of all kinds depofite a greater or lets quantity of tartar; but 
the wine of grapes is one of thole which furnifh the moll of it, and the tartar of 
this wine is almoft the only one that is employed or known. 

All wines c.f grapes do not furnilh an equal quantity of tartar. Pome of 
them depofite it abundantly, and others but a fmall quantity only. Sometimes 
a longer and fomcf rnes a {hotter time is required for the deposition of tartar. 
Generally a long time is required, and all'o an inienfible kind of fermentation, 
which continues in the \yine a long time after the figns of the fenlible Ipirituous 
fermentation have ceaied. See Wink. 


The taitar is deposited on die Tides of tlie cafks containing' wine. On thefe 
a hard cruft is formed, which becomes more and more thick ; and as a portion 
of the line dregs of the wine adheres to this cruft, the tartar of white wine is of 


a greyifh-white color, and is called white tartar ; and that of red wine has a red 
color, and is called red tartar. 


Tartar, when leparated from the cafks on which it is formed, is mixed with 
much heterogeneous matter, from which it is purified for the pur pokes of me¬ 
dicine and of chemiflry. This purification or' tartar is performed at Mont¬ 
pellier, and confiihs (as we find from a Memoir of M-. Pizes, Profefibr of 
Medicine at Montpellier, printed amongfl the Memoirs of the Academy for the 
year 1725) in boiling tartar in pujre water, in filtrating this water, and in 
allowing the fa line matter to depofite by cold. By this firil operation, the 
grofier impurities wliich adhere but (lightly to the tartar are leparated: but fm: 
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.cryftals obtained by this operation are Hill red, and charged with an oily matter 
extraneous to the tartar. 

From tiiis extraneous matter the tartar is purified by boiling it in water in 
which clr.y is dilfufed. By a fccomi filtration and cryftallizacion, very pure 
and white cryftals of urea; are obtained j L^ui they aie farall and iii'-HupeJ, 
from the quicknefs of their formation. 

This cryflallization is partly performed by evaporation, and partly by cold. 
Ti e part which cryfhllizes by evaporation forms a faline cruft upon the furface 
of the liquor, cailtd cream of tartar \ and the part which cryftallizes by cold 
forms fmall irregular cryftals, called cryftals of .tartar ; but the name of cream 
of tartar has prevailed over the latter fo that it is at prefent applied alib to 
•cryftals of tartar, and lignifies in general purified tartar. 

Cream of tartar has a tafte fenfibly acid ; it reddens the blue colors of 
vegetables; it may be faturated by uniting with any of thofe fubftances which 
are capable of forming with acids neutral fairs -, and it may be afterwards fepa- 
rated rom thefe fubftances, and may recover its former appearance. Accord¬ 
ingly, we are certain that this fabne matter is an acid. Its property by which 
jt V concrete and cryftallizabie, it receives from a portion of earth and oil, with 
v. fifth it is intimately combined, and which approximate it to the nature of 
ju-urral falts, efpttfidty in what concerns the cryftallizabie quality .and the folu- 


"b'.l ty of thefe halts. 

Tartar, although acid, is not very foluble in water-, it is even much lefs 
foluble than moftTof the perfectly neutral falts. According to Mr. Spielman’s 
experiment, an ounce of diftilled water can diffolve only three grains of cream 
of tartar, with the heat of fifty degrees of Fahrenheit's thermometer, which is 
equivalent to the tenth degree of Mr. Reaumur’s. By help of a boiling heat, 
water diftblves much more tartar; but this tartar cryftallizes very quickly when 
the water ceafes to boil. The oily part of the tartar feems to be the chief caule 
of its difficult folubility in water, 

Tartar is in a great meaXur.e decompofed and totally changed by the aft ion 
of fire. If cream of tartar be diftilled in a retort with a naked fire, a little 
phlegm will firft rife with a gentle heat. When the fire is gradually encreafed, 
which muft be done very cautioufly, on account of fhe prodigious quantity of 
air that is difengaged during this diftillation, an acid arifes in form of white 
vapors, which are .accompanied with an oil, at firft thin, but afterwards more 
and mure colored and empy reumatic. In the retort there remains a coal, 
ftrongiy alkaline, equal in weight to two-thirds of the tartar employed. 

The acid obtained in this diftillation is indeed oily, and therefore retains the 
.1 staffer of a vegetable acid j but it is very different from the tartar itfclf. Jc 
js no longer ay.ftalli2able; it is only an oily empyreumatic acid, fimilar to what 
is obtained from all other vegetables by diftillation in a naked fire. Thefe 
differences muft be attributed to the portion of oil and of earth, which are 
leparated from this acid by diftillation. As to the refiduum of coal, the fixed 
alkali, which it contains ready formed, is remarkable, confidering that here 
there is no incineration in ©pen fire, which is generally neceflary tor the pro¬ 
duction of alkali from almoft aft other vegetables. The caufe of this difference 
probahly is, that the acid of tartar is almoft entirely changed into fixed alkali, 

more difpofed to be alkaliied than any other vegetable acid, .whether this 

difpofitio® 
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difpofition proceed from the quantity of earth and oil which are intimately 
mixcdSyiih it, or from fome change produced upon it by fermentation. Mr. 
Rpiclmpi thinks, with much probability* that acids are changed into alkalis by 
the fubftWtion of a part of their aqueous principle: and the nature a id pro¬ 
portion of the conftituent parts of tartar appear to be very proper to fa ' >i this 
liibflrafifton of the watery principle by the aftion of fire. This fubjell is Hill 
obfeurd, and would require a more profound examination. 

DCLXX 1 X. I' ARTAR E M E T I C, ar 8 TIBI A T F. D 
T A R T A R. Thus is named the compound formed of the acid of tartar 
combined with the metallic part of antimony, when this is half depiivtd of its 
phlogifton. It is the beffc and molt ufed of all the emetic preparations of an¬ 
timony, bccaufe the metallic part of this mineral, which gives the emetic quality, 
is, in a faline date, and is perfectly foluble in water. 

T his preparation has beenjuftly lubflituted for the golden fulphur, for the 
regulus, for the liver and glais of antimony, and for the powder of Algaroth. 
It is infinitely preferable to thefe preparations for the real'ons mentioned * bur 
unfortunately* the method of preparing this important remedy has not been 
fixed and determined. If in fa£t we confult the feveral difpenfatories, we Shall find 
very different prooeffes directed : the cream of tartar is employed by all, but fome 
of them require that it ffiould be boiled with the liver of antimony, others with the 
glais of antimony* and laftly, fome with both thefe preparations. The proportion 
alfo of tire ingredients, the length of time of boiling, the method of rryftuilizing 
and drying the fait after it has been boiled, are different in different difycnfatoric.',. 
In whatever manner cream of tartar is treated with the aboverr.eitioned prepa¬ 
rations of antimony, we always obtain an emetic tartar much preferable to 
the ancient emetic preparations of antimony. But we are alfo certain that the 
emetic tartars obtained by thefe feveral proceffes are fometimes more and fome- 
times lefs emetic * which difference is certainly a great inconvenience for lb im¬ 
portant a medicinal preparation as this is. 

Probably this diverfity has been occafioned by perfons not confidering, or 
not knowing, that-th« emetic quality of this prep .ration proceeds from the me¬ 
tallic earth being diffolved by the acid of tartar, and forming with it a kind 
of foluble tartar, a true neutral fait, no lefs capable of a very exa< 51 : faturation 
than the vegetable fait* the lalt of Saignette, and all the ocher foluble tartars. 
For this faturation being a fixed point, and eafily to be found, would probably 
have been univerfally preferibed, as is done for all other neutral falts, if it had 
been well known to have occurred in this inflance. But as it is now l'ufEciently 
afeertained, we may hope that all the faculties of medicine will adopt it* that 
there may be hereafter only one kind of emetic tartar, always equally ftrong. 
Upon this fubjeift we fhall add fome obfervations. 

Firft, although .regulus of antimony be eflentidily emetic, it neverthek *, 
produces lefs elfetft than the liver or the glafs of antimony, becaufe it 
is .lefs foluble. Thefe two preparations, which are only the metallic earth of 
antimony deprived of a part of phlogifton neceflary to the reguline Rate, 
are for that -reafon more eafily foluble by acids than the regulus, and are 
confequentljr more emetic. But the glafs is ftili more-emetic than the liver, 
beeaulc it has lefs phlogifton j and it accordingly feems to be the moft emet c* 

and: 
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and moft foluble in acids, of all the preparations n: dr ' d 
n era!. 

Secondly, the end propofed in making emetic tartar, c 
preparation of antimony, in which the metallic earth is . 
and is foluble in water by means or that ncict, and * luis is . 
inconveniences of the ancient anrimoniai emetics, the rial. 
The principal inconvenience of thele emetics is, rhar fheir i 
uncertain. Sometimes thele cited.s are not lufficiently fiiong. 
frequently too violent. Thele differences of the lame mediein 
given in the fame doles, fhew that the circumftanccs on wifi 
depends ate variable. They cannot aft internally, till they am c 
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can only be difiolved by the acid or other hquors of the body that are capable of 
infracting them : But the quantity and Urength of thele difiolving Jtquors in 
body are very variable, according to the different conllitutions and Hates of the 


armor ary canal. Befiules, the greater or leis divifion of thefe antimonial prepara- 
.-.von niore or lei's their foliation in the body. We need not therefore 
v/nmer that their emetic effects ii.c'.ild be fo variable and uncertain. 

/ lu-fe inconveniences are avoided by giving a faline quality to antimonial 
emeb r, by uniting them with the acid of tartar. They then become entirely 
i nuo|| in water by means of this acid ; and the whole quantity of them which 
is ndmmiflercd produces constant and uniform thefts : hence emetic tartar 
u> pi (Arable to all odicr antimonial 1 ; that are not in a faline Hate. But this 
pie;-a rat ion a lib muff be more or Jeff emetic, according to the quantity of 
t.-gui nc or metallic earrh which it contains. Accordingly, Mr. GeofVroy found 
by examination of fevcral emetic tartar.-., that an ounce of the v/eakell of thele 
rontahud from thirty to ninety grams of regulus, that an ounce of moderate 
hrcngih contained about 108 grains, and that an ounce of the (Irongelt kind 
o m.bmd i y ; grains ot regulus. 1 he detail of his experiments may be feen 
to Mcn/ors of the Academy for the year l 7 ’4. 

"hli'.ic differences of ilr ngth mult procu’d from the different methods cro¬ 
wd ua pi\ pare live emetic tartars, and from the more ot id's perfect faturatiori 
acid of tartar. 

Beau me affirms i/om experimcir, th u this acid may be eafily (aturated with 
;uhne prut of antimony : and as tin' glafs of antimony is the mofl' emetic 
ff hduole of all the antimonial prep.u :• ions made by lire, wc ought to pre- 
•> an others in the i i\ p.nation oi a perfectly neutral antimonial foluble tartar, 
f ortho- pm-poic, we m.tff m;;c together equal parts of ca earn of tartar and of 
.*rp!iyr;L-d > 1 fis of antimony, or rather a larger quantity of the latter inpre- 
oi. nr. This mixture is to be thrown gradually into boiling water-, am] the 
boilin'-: muff be c vntintK 
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id gently, tilt there is no longer any effervefcence, 
be entirely faturatal. The liquor is to be filtrated; 
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r wc may obierVe a certain quantity of iulphureous matter, 
ru undidbb ed part of the ghiis of antimony. When the fil- 
hqu.>r is e.a.lad, fine cry Hals will be formed in it, which are a foluble 
r f n reel 7 faturared with phis of antimony. The cry Hals of this fait have 
fin.n of triangular \ yi maids {a). They are tranlpartnt while they are 

) The author P 'duiffy on pyramids, the bans of each of which is a triangle : for 
pyramid mail evidently- h vc, at halt, four loliJ angles. 
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moift i but by expofure to a dry air, they lofe a part of the water of their crylUl- 
iizatiork and become opakc and white. 

As tile perfect faturation of acids requires conftanriy a determinate quan¬ 
tity of aby Jubilance which they can difiblvc, we Ihuukl be eaum, by fu- 
uirating Jbmpleady cream of tartar-with glafs of antimony, that the emetic 
tartar tkus prepared would conftantly contain the fame proportion of emetic 
antimomal parts. The cryftallizing and draining of neutral falls in general, is 
a good method for obtaining them in their moft perfect flare : accordingly 
this fait ought to be firft cryftallized ; but as by expofiue to the action of air it, 
is apt to loie fome of the water of its cryflallization, it ought, immediately 
after it has cryftallized, to be well dried; and then it would remain unchanged. 

I have frequently adminiftered emetic tartar thus prepared, and 1 have always 
obferved, that it very well produces an emetic efFeft when taken from a gram 
to t wo and a half, or three, according to the conftitution of the patients. 

Authors who have given receipts for the preparation of emetic tartar, have 
differed, as we have oblerved, not only as to the kinds and proportions of the 
anti menial preparations which they direct to be boiled with cream of tartar, 
but alfo as to the duration of the boiling. Sonte of them require that the boil¬ 
ing fhould lift twelve hours, and others only a few in Hants, believing with 
l-Joilin.m, t t thk Alt is fufceptible of decompofuion and of lofing its emetic 
qualitv by a >ng c.;i \r>ued boiling. Mr. Beaume has determined this matter by 
well-conduit lexpe;. -nts, which ftiew that emetic tartar, like other metallic 
fairs, is capaU. of bring , rompoied by other metals to which its acid has aftrongcr 
affinity than be metallic bafts, and that iron particularly is capable of pro¬ 
ducing this upon emeue tartar; fo that if it be boiled a long time in ,rn 

iron veil'd, it is a d ually decompolcd, and the liquor is gradually changed nvo 
a rartarifed tin flu a. of Mars. But Mr. Beaume alfo found that emetic tartor 
may be boiled during any length of time in vefiels made of fiivcr or of glais, 
without being decompofed. 

Tire reiults of thefe experiments of Mr. Beaume are, i. That any veftels 
ought not to be employed in the preparation of emetic tartar ; that efpecinily 
iron, and even copper, ought to be avoided, for this latter metal is found alfo 
to aft a little upon emetic Tartar *, and that veftels of fdver or of glafs ought to 
be ufed. 2. ft iat as the intern da of the operation is to faturare perfectly the 
cre'.m of tartar, the boiling v\ jft be continued till this faturation be ehefted, 
which req k a lo . time amen the glafs of antimony is grofly pounded, 
but a much dinner me it is well porphyrifed, as Mr. Beaume praftiies. 

We mull celt no."., rige h„: emetic tartar, prepared by thus fatunting com¬ 
pletely the acid arrar w : sh gifts of antimony, muft be infinitely more 
uniform in its efie- , than whaL is obtained by any of the other proccfles 
hitherto praftiied. .vertheiefs, when we reflect on the nature of the glafs 
of antimony, wee. not affirm ri ■' this emetic preparation, notwithftandir.g 
its per left fat urate a , mull ah- m , he of equal llrength. Glafs oi antimony, 
is made by fufing the* grey calx of antimony, calcined to a certain degree. Wc 
know a’fo, that if r be too litde calqined, we fhall obtain an opake matter, 
that refembies the liver more than the glafs; but that if it be too much cft.- 
cined, it cannot be vitrified, nor even fuied, by the moft intenfe heat. Bat 
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bitvrcrn the degree of calcination which is fufficient to give an Opake fuled 
m.urcr, and the degree when it begins to be unfulible, there are ma'iy iiucr- 
mediate degrees of calcination, all of which are fufficient to product glafles 
of antimony •, but thefe glafles differ in degree of tranfparency,, mtenficy of 
color, and fufibiliry, according as the calcination has been more otr lefs com- 
p’.eat. We cannot doubt that different glafles of antimony muft fcc more 
or kfs emetic, and that perhaps different quantities of thefe glafles are\cquired 
for the pcrle< 5 l faturation of the acid of tartar. Befides, we are not only igno¬ 
rant of the degree of calcination which renders the glafs moil emetic but add, 
if we did know it, we have no certain method of attaining it preciiciy. 

Hence,, we are not ccrrain that emetic tartar, prepared by faturating tartar 
with glafs of andmony, has always an uniform and conrftant emetic power. 
T hefe confederations have determined me to fearch, among the leveral prepa¬ 
rations of antimony, for one which fhould have the lame advantages that glafs 
of antimony ha% of being convertible into a neutral fait by means of tartar, 
without the inconveniences of its uncertain degrees of emetic ftrength*, and i 
have found that the powder of Algaroth, or mercury of life , is capable of anfwermg 
thefe intentions.. 

This preparation, which was formerly employed as an emetic, has been juflly 
rejected with the other antimonials that have not a faline quality, becaule it has 
the fame inconveniencies as thefe have. Itoccafioned accidents lo tcrqble, that 
fome phyficians have afHrmed, that it ought with more propriety to be calied 
the mercury of death than the mercury of life. But thele fatal effects do not 
prevent the poflibiliry of rendering it a good remedy by a proper preparation ; 
in the fame manner as glafs of antimony, which given iingly produced much 
mifehief, has faved many lives fince it was converted by its union with tartar 
into a moft efficacious remedy. 

Two caufes concur in rendering the powder of Algaroth a violent and un¬ 
certain remedy. The firft is common to it with glafs of antimony, and with 
all the other antimonial preparations that are not faline ; ancl is, its want of folu- 
bility in water, for the reafons that we have affigned. I'The fecond caule of 
the violent and uncertain effects of powder of Algaroth is, that a certain quan¬ 
tity of marine acid remains united with it, and communicates to it a certain 
degree of cauffic quality. But both thele caufes of the bad effects of this pre¬ 
paration may be eafily and certainly removed. For, by walhing it with a 
little f xcd alkali, all the acid may be feparated. And I have found from 
experiments, that the powder thus walhed is altogether foluble by cream of 
tartar, and of being thereby convertible into a foluble emetic tartar, perfectly 
■ v'utral j for which purpofe, nothing more is required than to boil it, and fa- 
. urate it with cream of tartar, and to treat it in the manner above directed for 
rhe preparation of emetic tartar with glals of antimony. We may eafily per¬ 
ceive that powder of Algaroth thus prepared is a calx of antimony conllantly 
of the fame degree of emetic ftrength. It is emetic, becaule the regulus of 
antimony firft diffolved by marine acid, and afterwards feparated from that acid, 
retains the quantity of phlogifton that is neceffary to give an emetic quality 
to the calx of antimony: but the quantity of phlogifton which it retains, and 
therefore its emetic power, muft always be the fame: for the marine acid of 
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the corrofivc fublimate, which afterwards becomes the aGid of the butter of 
antimonV is always the fame in quantity, and in its degree of concentration 
and of activity : confequently the calx of antimony feparated. from it mu ft al¬ 
ways contain an equal quantity of phlogifton ; and is therefore much preferable 
to glafs of,'antimony, which contains lbmetimes more and lometimes 1- f phlo¬ 
gifton. / 

By fubftitilting therefore powder < f Algaroth to glafs of antimony, and by 
treating it in the manner above-:'vnrioned, we may obtain the me' uniform 
and certain emetic tartar that can be prepared : phyficians, who iruft be fen- 
fible of the advantage of fuch a remedy, need not be anxious concerning its 
degree of ftrength. If it were once known, they would have occafion only to 
attend to the fallibility or irritability of the conilitutions of their patients. tee 
the articles Aktimonv, Powdlr of Aigaroth, Glass of Antimony, and a'fo 
all the other preparations of antimony . 

DCLXXX. T A R T A R (V I T R I O LA T hi D). Vitriol, 
ated tartar is a neutral fait conn ofed of vitriolic acid latnrat. d with the fixed 
alkali of tartar, or with any other very pure vegetable fixed alkali. 

This fait is prepared by pouring vitriolic acid into a folution of vegetable al¬ 
kali, till no more effervefcence appears, or till the liquor becomes perfnflly 
neutral, which may be known by the ordinary trial of Jjrup of violets. From 
this liquor, filtrated and evaporated, filial! cry Halls are obtained, each of which 
has many tides, ibmetimes more and lometimes fewer; lor the ctyftallizatio s 
of this fait varies much in this reipedt. It is, in general, one of thofe lalts, the 
form of whole cryftals is the leall: conftant. T he greareft number of the 
cryilals of this fait appear to have been cubes, the angles of which have been 
cut off. 

Vitriolated tartar is one of the falls which cryftallize better by evaporation than 
by cold.. Ii requires a large quantity of water to dilTolve it. According to 
Mr. Spielman^s evpcriments, thirty grains only of this fait are foluble in an 
ounce of water with a heat marked by ten degrees above o in the fc.de of 
Mr. Reaumur’s thermometer. Its tafte is moderately faline, and fomewhat 
difagreeable, but not acrid nor fharp. It decrepitates, when heated fuddenly 
and ftrongly. It contains a fin all quantity oifty of the water of cryihlli/.aiion, 
by means of which it cannot be liquefied; neither can it be fufed but by a very 
inienfe heat. 

As vitriolic acid has a greater affinity with the fixed alkaline balls of the 
vitriolated tartar than wi th any other fubftance, excepting phlogifton, and us 
this alkali has a ftronger affinity with this than with any other acids, hence 
vitriolated tartar cannot be decompofed but by means of the inflammable prin¬ 
ciple, as in the procefs for making artificial fulphur. Mr. Beaume has indeed 
difeovered that vitriolated tartar may be decompofed in the humid way, by 
nitrous acid alone, which difengages the vitriolic acid, and forms nitre with 
its alkali. But if we examine well all the circumftances of this phenomenon, 
we fhall find that this is no exception to the general rules concerning affinities, 
and that phlogifton is the principal agent in this lingular decompofition, as 
Mr. Beaume has ftiewn in the explication that he has given of it. (d) 

(ft) Vitriolated tartar may be decompofed cording to Mr. Beaume. Equal parts of vitrio- 
by nitrous acid in the following manner, ac- lated tartar and nitrous acid are put into 
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Vitriolated tartar may alfo be decompofed by means of a double affinity when- 
it is mixed with folutions of certain metals in acids. But as by phlogiflon only 
metals are difiolved in acids, we need not doubt that this principle has • lfo fome 
influence in thefe decompofltions. 

Since vitriolic acid has a greater affinity than any other acid with fix^d alkali, 
we may therefore make vitriolated tartar <by applying that acid to any\ neutral 
fak compofed of an acid and a fixed alkali, as in the decompofition on nitre ; 
and fince fixed alkali has a greater affinity with vitriolic acid than any other fub- 
llance, vitriolated tartar may be therefore made by applying a fixed alkali to any 
vitriolic neutral fait, the bafis of which is not fixed alkali. Accordingly, all vitriolic 
falts with bales of volatile alkali, of calcareous, argillaceous, or metallic earths, 
may be decompofed by fixed alkalis; and the compound formed by thefe deco ty¬ 
po fit ions will always be a vitriolated tartar, confiding of the fixed alkali employed 
in the operation, and of the vitriolic acid of the decompofed neutral fait. Hence 
we may perceive, that vitriolated tartar is made in many chemical operations. 

Before the theory of thefe operations was underffood, and before the fixed 
vegetable alkali was known to be the fame from whatever vegetable it was 
obtained, the fcveral vitriolated tartars formed in different operations, and with 
the fixed alkalis obtained from different vegetables, were believed to be dif¬ 
ferent kinds of falts, and were diflinguifhed by different names ; as the fal de 
tl’iobus , fal poly chrefi of G Infer y arcanum duplicatum . But we now confider all thefe 
lults as the fame vitriolated tartar, with which the other names are lynonimous. 

This fait is not of any ufe in the arts, and is but little ufed in chemiftry. It 
is principally employed in medicine. Like the other neutral falts with bales 
of fixed alkali, it is aperitive in fmall dofes, as a gros [72 grains] ; and it is 
laxative; when taken from fix gros to twelve. The vitriolated tartar which 
is prepared by decompofmg nitre with vitriolic acid, called fal de duobus , has 
been much celebrated as a remedy againft the effects proceeding from an extrava- 
fation of a milky humor, for which difeafe it has been confidered as the beft refbl- 
vent and evacuant, Neverthelefs, as Mr. Baron well obfcrves in his Notes on 
I.emery, no reafon can be given for preferring this fait to ^ther neutral falts* Oil 
the contrary, as it is one of thoie which are molt perfectly faturated, its action and 
qualities muft be lets effedual than moft of rheie..- See the articles Acid (Vi¬ 
triolic); Alkali (Fixed Vegetable); Crystallization ; and Salt. 

DCLXXXI. T ERRA FO L I A T A T A R T A R I ; Foliated 
F.arth of Tartar. This name has been given improperly, and merely for 

a nmtrafs, and heated till the fait be dlflolved. which feems to contradiiff a general opinion. 
Ftom the liquor, when cold, true cryftals of namely, that vittiohe acid is more difpofed 
''u'.re may be obtained. Mr. Beaumc believes than nitrous acid to unite with fixed alkali, 
.at this decompofition is effeffed by means is alfo confirmed by the intelligent and ac- 
of the greater affinity of the nitrous than of curate Mr. Margraaf, who further affirms, 
the vitriolic acid to the phfcgifton, which, he that in the fame manner of treatment, vi- 
(uppofes, enteis into the compofnion of the triolated tartar, Glaubct’s fair, and nitre, 
viuioUted tartar: and he thinks that the rca- may be decompofed by marine acid. As 
fm why this decompofition does not happen in marine acid i6 certainly not more difpofed 
the dry way or by fufion, as wtll as in th« to unite with phlogifton than nitrous and- 
humid way or by cold (elution, is, that tha vitriolic acids are, Mr. Beaume’s explanation 
nitrous and is in the former cafe diffipatcj of this Angular decompofition. does not feem 
by the action of the fire. This Angular fluff, to be tat is faff ory. 
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the fa^t of fome earthy appearance, to a neutral acetous fait with falls of vegetable 
fixed alhdii or to a combination of the acid of vinegar, fat mated with the alkali 
oftartaiVof other vegetable matters. This fait has alio ,Wth called regene¬ 
rated tartar, altho’it really be very different from true tartar, but o.ily becaute 
the alkahf of tartar is united with an acid, which in fome icfpctfts is limilar to the 
acid of/tartar, but in others is very different, as may be feen at the articles 
Tartar and Vinegar. 

The terra foliata is made, according to molt difpenfatories, by pouring upon 
a quantity of alkaline fait of tartar, in a glafs-cucurbit, a lufticient quantity ot 
good diftilled vinegar, at different times, to faturate all the alkali, or even a Lttle 
more than is necefiary for that purpofc, and till the effervefcence entirely ceafes. 
This faturated liquor is to be filtrated, and evaporated to drynels, with a gentle 
heat. The dry fait thus obtained is to be diffolved in fpirit ot wine, and the 
folution is to be again evaporated to drynels ; by which means a ia!f is ob¬ 
tained more Or lels white, of a fiiky appearance, and compofed of fmall kales 
or leaves, from which it has been called foliated. When the fait is dried, and 
while it is yet hor, it muft Amt up in a well clofed bottle, becaufe it quickly 
becomes moift by expofure to air. 

When diftilled vinegar is poured upon fait of tartar, little or no effervefcence 
is made at firft ; but afterwards, when more vinegar is added, the effervefcence 
becomes fo confiderable, that fome of the liquor will flow over the vefiel, if 
care be not taken. This effervefcence is produced by a large quantity of air 
that is difengaged during the laturation. Accordingly the vapor extricated 
during the effervefcence is very aerial , and fo pungent, that if it be confined 
lome time in a ciofe veffel, and then fet at liberty, it is as irritating and fuf- 
focating as volatile alkali, or volatile fulphureous acid, although it be really 
different from either of thefe: for this vapor is nothing but aerial water funilar 
to the gas of fpiriruous mineral waters. (e) 

When theffaturaeion is advanced to a certain degree, the effervefcence di- 
minUhes, and even ceafes entirely, although the faturation be not yet com- 
• pleated *, the reafon of which is, that the laft portions of acid and of alkali do 
not very readily combine. The combination may be facilitated by frequently 
agitating the liquor, by which means the effervefcence may be again renewed. 
When the liquor cannot by agitation be made to effervefee more, iunay be then 
allowed to ftand during fome time, as Mr. Beaume pra&ifes. This chemift, and 
very excellent obferver, has remarkecYthat the mixture depofites a certain quantity- 
of earthy matter proceeding from the fixed alkali, and which mufl be neceflarily 
feparated by filtration, to obtain a very white foliated earth of tartar, lie has 

(<>) The vapor which caufes the efft-r- that this effervefcence does not begin im- 
vefcence in the preparation of this fait is the mediately upon pouring on the vinegar, is, 
fixable air that is difengaged from all mild that a part of the alkaline fait employed is 
alkaline fubftances by means of any acid j generally cauftic, or deprived of its fixable 
and the humid part of this vapor is nothing air, which part unites with the acid pre- 
more than fome particles of the effervefeing .ferably to the mild put of the alkali, and 
Jiquor, which are forcibly thrown upwards by jabforbs any air that is extricated from this 
the rifing air, and which form a fmall jet or latter part: and therefore till all thecauflic 
fhower above the furface of the effervefeing part of the alkali be nearly faturated, little 
liquor. See Air (Fixable). The reafon or no effervefcence can happen. 
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alfo observed, that when the alkali employed is very pure, and freer from 
any mixture of neutral fa Its, the.faline matter produced by the procefyhas no 
foliated or cryllaliizcd appearance, 

We have already Ircmarked, tint foliated ^ca 
This quality proceeds from the weak net's of 
alkali; the caufe of which flight union is, that 
are united with the acid in vinegar. The ta 
pungent, almoft a little cauilic, and partakin 
of vinegar and that of fixed alkali, i his fait is one of thofe that are foluble 
infpiritof wine. It may be decotnpofed merely by the aft ion of lire'; and from 
it, as from any other acetous lalt, may be obtained by diltilluion, a radical 
vinegar, very penetrating and very concentrated. 

Foliated earth of tartar is little ufed, but; in medicine. It is considered as 
a powerful refolvent and aperitive; and it probably p >defies theft qualities, 
merely as it retains fome or the action of the acid and of the alkali, of whhh 
it is compofed. Its dofe is from fifteen or twenty to thirty-fix grains, or 
even more, when no irritation is apprehended. See the articles Alkali (Fixed); 
Salt; Salts (Neutral); and Vinegar. 

DCLXXXJI. TERRA JAPONIC A. See Japonic Earth. 
DCLXXXIII. T E S T, and TfiSTIN G. (f) 

DCLXXXIVk T I NV Tin is a metal, the color of which refembks that 
of filver, but is darker and lefs white. It is foitcr, lefs elallic, and lefs fonorous 
than any other metal, excepting lead. 

When it is bent backwards and forwards, it occafions a crackling found, as 
if it was torn afunder. 

Tin has, like other imperfect metals, a fmell and a tafte. 

It is much lefs duftile than fome harder metals; although it may be beat 
into very thin leaves. 

The tenacity of the parts of tin is not very confideraltfe, fince a wire of 
this metal, the diameter of which is fa- of an inch, can fupport a weight of 4^- 
pounds only. • 

It is the lighted of all metals, as it lofes only Jth part of its weight, when 
immerfed in water. It is very fufible, and requires for this purpole a heat 
much lefs than is lufficient to make it red-hot. 

With the heat neceflary for its fufion it may alfo be calcined, or at lead 
deprived of ib much of its phligifton that it appears in form of a grey calx, 
which cannot be reduced entirely to tin without the addition of fome inflam¬ 
mable matter. 

"V\ orkmcn call this imperfeft calx of tin, ajhcs of ttn\ and thofe who travel 
in the country, calling tin fpoons, call it drop of tin . This they carefully Ikim 
off, pretending thereby to purify their tin. But they preferve this pretended 
drofs, and reduce it to tin by melting it with fome picch. 

Thefe alhes of tin, like other calxes of metals, may be further deprived of 
phlogifton, by a calcination continued with a more intenfe fire, by which means 


th of tartar is a deliquescent fdr. 
t!i£ union of the ncidVmh the 
fc me oily and ipiriruous pXnciples 
lie of the inflated earth ivlharp, 
<z nc tiie fame time of the uMe 


i 

elkir 


(/') Test and Testing. A tell is a largelkim] of cupel ufed in operations for refining 
large quantities of gold and filver by means oflead; and the operation is called tejling . See 
Cvpel; Cupellation, and Refining, 

it 
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it betimes more and more white, hard and refractory, -It is then called put,} 
and is'^fed in the arts tor polithing goal's and other hard bodies. 

Calx *,of tin, very white and well calcined, is a very aeJue'lory fwbftancw 
Its beauViful whitenefs and refraflory ’.joality render it capable of lormmy, 
together with fome fuiible and vitrifvible matters, a white enamel, which is 
uied af a white glazing or covering for deli-ware. See Dci.f-W \ u r. 

The rnoff'ordinary method of preparing this party, is by mixing togerher 
lead and tin, and expofing this mixture to a throng heat. Theic two metals 
have been found to be more eafily caleinable when mixed tlrm when iingU*. 
11 y adding to the calx thus obtamed fome land and vitrifiable fairs, and by 
filling the mixture, a very beautiful white enamel may be made : fur lead does 
not, like tin, lofe its fuiible quality by calcination. 

] have expofed very pure tin, fingly, to a fire as ftrong as that of a glafs- 
houle, during two hours, under a muffle, in an uncovered tell-, and having 
then examined it, I found it covered with an exceedingly white calx, which 
appeared to have formed a vegetation , and under this matter, a reddiih ta x, 
and a tranfparcnt hyacinihine glafs ; and lallly, ,at the bottom, a piece of tut 
unaltered. This experiment was ieveral rimes repeated with the J.v.nc kn eels. 

Niue mixed with tin may be inflamed, and it flattens eonliderc.bly the cal¬ 
cination of this, as it does of other imperfect metals. I lie vapor* which nlc 
during the Ieveral calcinations of this metal have generally an alliaceous or 
ar.enical imell; becaule tin generally contains fome arfenic, as Mr. Margraaf 
has oblerved. 

Although tin be one of the moll caleinable metals by means of fire, it is 
much lei's apt to ruit by the combined action of air and water, than iron 
and copper. Its furfa< e, when it is clean and fhining, loics indeed its lulLre, 
and rarnifhes quickly by expofure to air, but the llighr kind of ruft which is 
there formed remains thin and iuperficial, and does not advance fo deeply into 
the lubftanev of the metal as the ruft of iron and of copper generally does. 
Hence tin is advantageoufly employed to cover many utenfils made of thde 
metals. See Tinninc;. 

Every acid is capable of attacking or dilTolving tin. 

Vitriolic acid requires to be aflifted by a certain degree of heat to difluivc 
tin efiicacioufly. 1 have obferved, that during this lblurion fulphurcous vapors 
arc railed; and I have even leparated fome black piracies, which I have found 
to be true inflammable lulphur. The production or extraction of this ful- 
phur requires a particular examination. See Sulphur. 

Nitrous acid attacks tin with very great violence, efpccially when the metal 
is much divided. But when the acid is very pure, it rather corrodes and cal¬ 
cines than diflblves tin. As the phlogifton of this metal is not very ftrictly 
engaged, the nitrous acid chiefly attacks it by means of this principle, which 
it feizes, and feparates from the tin, that is thus reduced to an unfoluble whirc 
earth, or calx, depofited at the bottom of the acid. This calx of tin made 
by nitrous acid appears to be as perfectly dephlogifticated, as that which 
had been expofed during a long timel to fire. I have attempted unfuccefs- 
fully to reduce it to its metallic ft ate,] This calx makes a very good white 
enamel. \ 

The 
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The acid of commpn fait diflolves tin perfectly well by help of heat. >have 
obferved, that when I put a confiderable quantity of fine granulated Xi'in into 
a matrafs, and poured fome fmoking, and confequently colored, fpin: of laic 
upon it, that the sScid quickly ceaied to /moke, and loft its colorp that it 
attacked the tin with a fenfible but moderate ^ffervelcence, and became fatu- 
raced with it. This acid difiolvcd more than half its weight of tin. Theivapors 
which rofe during the lolution had a difagreeable arienical fmell; and the 
folution when faturated was clear and colorlefs as water. Having kept the 
lolution in a bottle, I obferved that, during the winter, it almoft all cryftal- 
lized, and that the cryftals became fluid during fummer. Some years after¬ 
wards a white fediment was formed in this folution. 

Tin has a greater affinity with marine acid than fome other metallic fub- 
(lances which have alfo much affinity with this acid; for it feparates the marine 
acid from luna cornea, from corrofive fublimate, and from butter of antimony. 
When tin is mixed, efpecially with corrofive fublimate, it decompoles this fait, 
even without heat; and the mixture produced becomes moi (l by expolure to 
air. If ic be diftilled before it has imbibed much moifture, a very fmoking 
fpirit of fait, called fmoking fpirit of Libavitts , is obtained. See Spirit 
(Smoking) of Libavius. 

This acid retains much tin dilToIvcd, fome of which it raifes along with it in 
diftillation, as it does feveral other metallic matters. Accordingly, in this 
diftillation, a concrete, faline, metallic matter is fublimed, that may be called 
lutter of tin : which name has been given by fome chemifts to the fmoking 
fpirir. 

From the detail we have given of the folutions of tin by nitrous and marine 
acids we may perceive, that the former acid deprives it of all its inflammable 
principle, but has no affion upon its dephlogifticated earth ; and that the 
eflefts of the marine acid upon this metal are quite the reverfe, Accordingly, 
when thefe two acids are united together, forming an aqua regia, they compole 
a m< nftruum, which adts very efficacioufiy upon cin, on account of the activity 
of i he nitrous acid, but which does not deftroy the metal, as nitrous acid fingly 
dot s, becaufe the aftion of this acid is moderated by the marine acid : hence, 
the more nitrous acid is contained in aqua regia, the more fimilar are its efFedts 
upon tin to thofe produced by nitrous acid alone *, and reciprocally with regard 

ro maiine acid. _ . . 

A pojJ folution may be made of tin in aqua regia, if attention be given to 
the following particulars. A l'mall quantity only of tin ought to be put into 
the-acid, and no more added till the firft piece be entirely diflolved; becaufe 
w fc.. n much tin is added at once, the heat occafioned by the folution encreafts 
the a&ivity of the folvent fo much, that the tin is as much calcined and preci¬ 
pitated as if pure nitrous acid had been employed ; but when the tin is added 
gradually, and the heat Is thus reftrained, the aqua regia may be lo charged 
with this metal, that it fliall be thick and vil'cid, like a a liquid tranfparent 
refin. The folution thus charged has a yellow-reddifh color. 

We may obferve, that in this folutioni there is a confiderable quantity of tin 
upon which the nitrous add of the aqud regia has not exhaufted all its a£lion, 
although this menftruum feems to be mJre than faturated; for l have obferved, 

that when this liquor is heated, an effervcfcence happens entirely fimilar to that 

which 
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which is occafioned during the folution of metals by acids. This effcrvefcencc 
lalts ti*^ the parts of the tin which were only half diffolved have been redifiolvcd 
a fecond^time; after which the lblution is found to have loti its color, home- 
times thi\ lblution becomes quite fixed or lolid when it coolj», and appears Ike 
a firm jeLy, and tranfparent as cryftal. 1 

All tife folutions of tin are acid and corrofive j and may be decompofed by 
being eSluted with much water i in which cafe, the tin is copioufly precipi¬ 
tated in form of a white calx. 

When a folution of tin is mixed with a faturated folution of gold, and when 
the mixture is diluted with a large quantity of water, a purple precipitate is 
formed, called purple powder of Cajfius. See that word. This powder is em¬ 
ployed for painting on enamels and on porcelain. 

The folution of tin in aqua regia, added to the tinctures of cochineal, of 
gum lac, and of fome other red tinctures, heightens the color of thefe, and 
changes it from a crimlbn or purple to a vivid reddifh-yellow or fite colored 
lcarlet. Dyers call this foliftion of tin, with which they give a fcarlet tinge, the 
compojition. We may obferve, that this color fucceeds only with wool and other 
animal matters. Attempts have been made, but without fuccefs, to give this 
color to thread, to cotton, or even to filk, although this latter fubftance has 
many properties of animal matters. 

I have alfo obferved, that the larger quantity of nitrous acid is contained in 
the aqua regia, which diffolves the tin, the nearer does the red color commu¬ 
nicated to cochineal approach to the vivid yellow; fo that the folution of tin 
made with marine acid alone, or with vitriolic acid, do only give to red 
tln&ures a crimfon color, as alum does. See Dying. 

Vegetable acids, as vinegar and cream of tartar, are alfo capable of diflolving 
tin : but the properties of thefe folutions have not yet been well examined. 

Tin, according to Mr. Geoffroy , s table of affinities, has a flronger affinity 
with the acid ol common fait than regulus of .antimony, copper, lilver, and 
mercury *, bccaufe 'the combinations of this acid with thefe metals are decom¬ 
pofed by tin, which ^precipitates thern^ and unites with the acid. 

Sulphur may be united with tin by fufion, and forms with it a brittle mafs, 
more difficultly fufible than pure tin. Sulphur has in this refpeft the fame 
effect upon tin as upon lead. The allay of l'uiphur lefiens the fufibility of thcle 
very fufible metals, while it encreafes the fufibility of other difficultly fufible 
metals, as of iron and copper. 

Tin may be allayed with all metals by fufion, and in all proportions*, but it 
abfolutely deftroys their du&ility. A remarkable circumft-mce is, that the molt 
du&ile metals, as gold and filver, are thofe the du&ility of which is moll 
injurtd by tin. The vapor of a fingle grain of tin is capable of rendering a 
confiderable quantiry of gold brittle. The du&ility of copper is lefs injured by 
tin than that of other metals, although it is confiderably injured. A lingular 
circumftance concerning this allay is, that tin, although a very loft metal, and 
not at all fonorous, augments confiderably the fliffnefe, the hardnefs y and the* 
fonoroufnefs of copper, as we lee in bell-metal. 

The allay, or amalgam of tin with n^ercury, is employed to cover one of the 
furfaces of looking glafies, by which they are rendered capable of reflecting rhe 



rays of light, and of forming mirrors. This covering of tin and mercery, 
wivrh is applied upon glades, is called tinning. 

Tin, allayed with an equal quantity of lead, forms the folder yiied by 
plumbers. t / 

According to Mr. Gellert’s tp.ble, the . affinities of tin are, iron, copper, 
fiber, and gold. See, for the allays of tin , t$e words Allay, Am/lgam, 
Ou.i I)ho\2e. , 

T n is not much ufed in medicine, and for good reafons : for we find, from a 
lo. g Diflertation by Mr. Margraaf upon this metal, that tin generally contains 
more or Ids of an ari'enical matter, which probably proceeds from the ores of 
tin. as all thefe contain arfenic. See Ores, and Smelting cj Ores. M>. 
r.liry raaf dilcovered this arlenical part of tin chiefly in the humid way, and bv 
it-lot ion in acids, The white calx of this metal is commonly employed tn the 
preparation of the antihePic of Polcrius , and of the lilly of Pataedfus .* but this 
>. aix is unioluble and ineffectual •, belides, it appears to iurnifn no part of 
the lilly. 

Tin is very extensively ufeful in many arts, as we may judge from whet has 
been ibid of the different preparations tliT 1 metal. 

DCLXXXV. TINNING of ClFI'hll, ad cf I h O 
Tinning is an operation by which a yery thin iiur os ' u is applied to the 
iu•■face of fome metals, and dbecially cf copper and of iron. T he method.?, of 
tinning thefe two metals are different. Copper is tinntd after it b.c, been 
rormed into utenfils, and by the copptr-fmitbs who form thefe utenhl.s. I he 
tinning of iron is performed upon thin plates of iron, in particular manufactories 
in b'rance, in Germany, and in force other plae"s. Workmen, railed Un-f ind 
do only form thefe plates, which are brought icady m; .le fiorn their proper 
manufactories, into the various menhir. ret)u:re ! 

The levcral operations for unsung of copper and iron are founded, fim, or. 
the facility with which tin unites v.h thefe metals, which h f.grcm, ‘hat 
when either of tlv.fe metals are tinned, the tin only re quires to be nv-lietl, 
and the others on which it is to be applied do not. IN even ht 1 ff, the ff mcor- 
powucs with thefe uKtab, diffblves in lon.e neailure their furfate, anu mrms a 
kind of allay, a^leaff: when the tinning is wA 
Secondly, the foundation of all the par 1 < i 
tinning fueceed is, that metals cannot pet 
they are in a metallic dare, and tha* they cr.■ 
not evert with their own earths or c.alxes. 

Hence, the whole art of tinning con fids m applying melted i , trie fu face 
of which Ihall be very clean, metallic, and not covered with ,my allies or calx 
of t o, to the furfacc of iron or of copper, which mv' 1 Alb be vcy clean, and 
ircc from all ruff: or calx. 

To attain thefe purpolgs, the following met? ■ ; is ufed. As-the furface 
of copper is continually altered merely by the ah .on of air, the* workmen, 
before the tinning of any veiled, ferape its furl act with a Heel inftrumvnt 
till it be clean and bright : then they place the veflel upon kindled 
and heat it to a certain degree : as foon as it is hot, they rub it wi.S pitch ; 
and then apply the melted tin, which theyjfpread upon the furface of the copper 

by 


pcribi mcd. 
tht oi/crr.uii uled to make the 
wish e ich miter but when 
■.iii'ie itr> any earthy matter. 
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by rScans of hards. Pure tin is feldom ufed for this purpnfe-, but generally l-.j 
parts of tin are allayed with one pate of lead. \ 

The pitch tiled in this operation is quite necefiary, bcciuilvuhe iLguv of h'v.r 
given to the copper is fufficient to.calcine its iurface in Ionic yu<an; 1 ; ; an i 
this alteration, however flight, would prevent the perfi ft ad Ik (ion oi the ip , 
unleis, »>y means of the pitch, the phlngitton was rdloicd to it at me very a: 
ltant of the application of the tin. Tms pitch prevents alio the 11.;■ .it c,.!< r ,1 - 
tion which would happen on the iurface ot the tin, or revives the hind! p. sli¬ 
des of calx which aie formed during the operation. 

When p'?.tcs of iron arc to be tinned, they nuifl be perfectly well dearth 5 , 
which as dosic ov Touting them with lar.d, and flceping them foirte time ;n a. : .j 
liquors: then they arc to be wiped, an,l -Joed quickly ajpi perfectly. LiilSy, 
ihey are to be plunged vertically into a vcflel containing melted tin, the furf.ee 
of Hitch is c were 1 with fat and pifdi. Thole fat jubilances emu inj'.’; the 
hurf.ice of die t ; n, iupply if continually "di phloqiilon, prevent its ealunao >a, 
by win. h irs adhefion ro the iron would be impelled, and alio tender tin: fur- 
face A the « >n, wide \* p.dtes through them, fnter to receive the tin. by 
thin plunging plan s oh iron into tra bed tin, they arc covered over with tit s 
met J, ot are tinned. ’ . 

Sal ammoniac i: alio ufed fucccfsfully in the turning of iion and of copper, 
end always for the fame reafon. The acid of'This fait perfectly cleans the 
Iurface oi tlic metals to be tinned, and al!o the oily matter contained in fal 
ammoniac furriiLcs the phlogillon that is aeceffary in this operation. 1 hu;, 
by heating then: metals to a. eeiuxm degree, and rubbing them with lid ammo¬ 
niac, the tin may be applied inimtdiattly alter wards. 

The advantage ice ved f,vn tinning are very confiderablc. As tin is a foft 
.ind i.ifible metal, vdiils fomied ,u it alone would not have fufficient lirengih 
•\i,u hardndi. to kc<, their Tape in comtrn. off, and would alio be liable to be 
melted with \ in: h.lv ; but w!;ur it is applied to the iurface of hard and 
tiifFn i:h!y fuddle "cu. s, as eo per md iron, many vefTcls may be fabricated, 
winch have the a.' van*age of being pieferved, by means of the tin, from rui), 
to which the copper an bon are vers mb',eft. It has been, ncverthelcis, juilly 
u'c'-dgeii, that coppei veffi Is .are not pcindly prevented lVom rult or verdigrile 
by tn’u.mg *, and tics fa.ih h 10 rnii ore important, as tinneu copper vcl- 
lei,, an* genetr!*y d r 'iepiep .vtion of viftuals. I heie vcflels therefore, 
even when tinned, 'v. ! u not to be employed for this purpoie ; efpec tally as 
tin ltfelf is fi pn\:d i. being hurtful to health, fince Mr. Maigraat dilbovcred 
that, arfenii is cm;* ami ! >n alinofl all tin and alio becaule Lad, a molt hurtful 
metal, is tiled in firm, ». Neverthcleis, tinned copper vdTcls may be ufed for 
many other purpoles. 'ik-lLLs the tinning of copper and iron vtffels may be 
improved, by attending to the fundamental principles of this art delivered in 
the prelent arrive. 

Dl LX.XXYI. TINNING of LOOKING-GLASSES. This 
operation conliits in applying an amalgam of tin and mercury upon one of the 
luriaces of lcoking-gl a lies, by which th.ey are rendered much more capable of 
reflecting the ray; of light, and confequently of reprelenting, in a clear and 
lively manner, tlv unages of objedts. 

5 IV This 
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This ciTeft of the tinning of looking-glafTcs is founded on the fiM^e rior 
opacity, and conlecjiiently on the fuperior reflective power of metallic. to all 
t ti.- r fubflances. f 

. i . iO be tinned are placed upon tables, in a perfectly horizontal or level 
a. 'Flic iurfuce, prevmufly well cleaned, is to be covered with tin- 
1 ’ vC', winch ailo mud be very ck:n. Ujpo:t thefe is poured a 1 efficient 
1 v.Iiv ol mercury fo cover tne whole furface, and it is allowed to reft fame 

• j <■ 

1 c. :h>n it in ay i.-nai/vtin.itc p v < !t Ctlv with the tin-leaves: then a fmall degree 
t .!■; In.irtoi! is given to the pkb, that the l'uperfluous mercury may run o;f; 
win h iitv b'-.aiici* indl be pi,id. tally enu- dud rill the glafs be at kit brought to 
a v''Tur,i h u.uion, by which means *v> more meremy remains than is ready 
toM.hgu-oatt d with ch* tin. i \s the fu rb.ee of the glafs is exceedingly fmooth 

l wd;' p-lPkel, the amalgam is in very perfect contact with it, and therefore 
f ,.iy uihi'tn-s to it. 

i he loccels of this operation depends much on the clean nets of the furface 
oi the plai'i i for the lealt diu or dull interpofed betwixt the amalgam and tl.-e 
i-.-.mcr .,t the glafs would ablblutely pi event the adhefion of contact between 
tin.»* iwo bodies. 

bince vitrifud matters, a> girdle., are, cannot unite intimately with metallic 
fuUl.tncts, the adhefion of the amalgam upon the gkfTes is not lb iirong as 
that of metals upon metals; <h in the tinning of copper and of iron, in which 
there is a folmion, a penetration, and an intimate union of the tin with the 
furface of the .tuned metal: but in the tinning of looking-glaHes, there is only 
the adhefion of contact, or of a perfeCt juxtapofition, which may take place 
between anv bodies, however heterogeneous, by the application of their 
poiiihed fuu.ices. Accordingly, this metallic covering may very eafily be taken 
off, and ought to be preferved from moifiure, and from any kind of rubbing, 
however flight. For which realon, the fupeniuous mercury mull be made to 
run o.T veiv gently and ilowly, otherwile ali the amalgam might fall oil by 
its weight* 

DCLXXXVII. TING A I.. (g) 

DCLXXXY 1 II. TING T U U E. By this name are dblinguifiied, in 
rhemillry and pharmacy, all fpirituous liquors that are colored by being 
digefietl upon different fubilances. Thde are, properly fpcaking, ltbufions in 
ardent fpints. 

Many chemical preparations are called tinctures. We final 1 treat of feme of 
the ch : , L ’ of thele. 

DCLXXXIX. TINCTURE (ALKALINE). See 
l'’ \oT'JRE of Salt of Tartar. 

jCXC. T INCTURE of ANTI M O N Y. This tinc- 
-.ue is made, according to the Paris Difpenfatorv, in the following man¬ 
ner: Let a mixture of one part of crude antimony with two pal ts of the alka- 


(jr) TiNCAi.. Borax, in tke crude ftate in to Mr. Cadet, it contains a larger quantity 
winch it is brought from India, ;md before it . of the peculiar vitrefciblc earth of borax, 
is retim'd, is called lineal. It confab of than the refined fait commonly fold does. 
fmr.il cryilab, of a ye!) /wifli color, and it See Borax, and Salt (Sedative). 
has a greafy or undiauus touch. According 
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K.-Kigali of tartar, be fu led in a covered crucible, and the fnfi in continu ' i 
during an hour. 1 he melted matter is to be }mur'd out -^arr! as fjon as ii 1; 
become lohd, it is to be pulvcrfed : while yet ho , it u to be put into a 
mat Mis; and upon this powder redhfhxi Ipirit of wine i; .to be pouted, to a 
height above the powder equal to tit:' breadth of three nng-rs. This tlticlc.r;.* 
is to bcMitreiled with a frentlc heat dunov fcveral da vs, bv which it acqum s 
a deep red color •, and i.hen it is to i>e decanted and preterved in a wdi- 
clofed bottle. 


w 


In this lufion of crude antimony with fixed alkali, a liver of fuiph u is f mu d, 
hich dificives the reguhne p«utof antimony. It is conk quern b an anrinw - 
ated liver ol lulphur. nearly of the lame narure as that of Wui h Ic n>r$ 

I-, not ci i‘ 


tfie fame narure 
t ('deration this 
_ 

liver of lid oh u 


matter i not ci {■ >!vt 
which inemtnvum from; to dmbive 


mated liver ol iulphur, nearly of 
mintral is made : but in toe pre‘> 
water, bur is digelled in fpirir < 
part of the whole matter, that is, a part of t 
of it alfo lome of the regui- s of anrimony •, for tliis tincture acquires a in 
coljr, and produces naufen, aeccre.mg ;o la nu rv, when t.tken ime: n lly. 


n 


and by means 

, i 


cording to the fame author, the dole of thi- 


tinb ure 


is rcom four diop:, T o 


twenty, and is to be administered in fomc proper liquoi. 

The medicinal clients of this preparation may be very pood, and analogous to 
thole of kermes ; but it is not much uled. Scj Kuhmi s (A'jiNtrt aij. 

This iblubility ol antimoniated liver of fulahur in fpirre oi‘ w.ne is remark¬ 
able : but an explanation of all the appearances that occur in thus and mi feveral 
other operations, would require more particular researches than have yet been 
made. 

DCXCI. TING T U R F. of MAR S. Iron, being a mm.d 
much employed in medicine, has been prepared in various manners for 
intern'd ufe. Amongll the principal of thele are the following tindlures. 

lKXCIL T I N C T V RK of MAR S (LbDOVI C U S’s 
This tincture is uade, according to the Paris Difpenfatory, in the following 
manner : Four onrtccs of martial vitriol calcined to whitenefs are to be mixed 
with an equal quanuyy of cream of tartar, and this mixture is to be boiled in a 
pound and a hall of water, till the whole has acquired the confidence of honey. 
This mats is to be pur into a matrafs, into which feme rectified fpirit of wine is 
to be poured to a height eqilal to the breadth of four fingers. After a dipeliion 
during fome time in a hand bath, the tirxfture is to be decanted, and frofli fpirit 
of wine is to be poured on the refiduum, and digelled as before. Thele ope- 
rations are to be continued as long as the fpirit of wine acquires color ■. and, 
laftly, all thefe tinctures are to be mixed together and prelervcd lor uic. 

1 he theory of this procels is not well known \ becaufe all the circumftances 
have not been examined with fufficient attention. We fee, indeed, that the 
cream of tartar ought to aft upon the portion of the iron of the marri d vitriol, 
which does no* adhere very flrongly to the vitriolic acid, or which is even quite 
difengaged from that acid by calcination*, and that this combination of on 
with cream of tartar may be folubie in fpirit of wine, to which it may com¬ 
municate color, and confequently may form the prefent tindlure : but uoes not 
the cream of tartar adt alfo upon the iron which is united with tin* vitriolic 
acid j and if it does not adt, does the martial vitriol dilTolve in fpirit of wine ? 

5 n 2 if 
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If it does not diftblve in this fpirir, when it is fingle and in its ordinary^ate, 
and 1 harmed with much iron, may it not become folubie either when it has 
dep »f)'e<i a part of^its iron, or by means of the acid of tartar ? Thele are 
qtu Ah ns which, I believe, have not been yet examined * but which muft be 
ahu tamed, before'we can know precifeiy -the nature of this tindture of Mars. 
For its medicinal virtues, fee tie article Iron. * f 

BCXCI. T I N C T LJ ii K of MARS of M Y N S I C II T. This 
tindbure is made by d 3 getting tJ»e martial flowers of fal ammoniac with a fuffi- 
cient quantity of redlified ipirit of wine in a rnatrafs, 

Spirit of wine diflolves the fait formed by the union of iron with the acid of 
fal ammoniac ; but as this fpirit can alio difiblve the fal ammoniac itfclf, it may 
be charged with a certain quantity of the latter fait in this operation : it is even 
very pofl'ible, that by means of this lal ammoniac, it diflolves a greater quan¬ 
tity of the martial fait than ir would oiherwilb do •, and reciprocally, that the 
m n ihil fait puts it in a comution of tliflblving a greater quantity of fal am¬ 
moniac*, which ett’edts are flmilar to thofe pioduced by treating in the lame 
manner *oriofive fublimate and fal unmoniac in fpirit of wine : but I do not 
believe that any refearc.hes have been made to elucidate this fubjedl. Chemifts 
who have given receipts for muft of t he medicinal preparations of the kind of 
which we now treat, made frequently capricious mixtures, the efiedts of which 
i!k y did not know'. Thole preparations have been conlecrated by life, although 
irtie trouble has been fallen to aicerrain their nature: but now that chemiftry, 
taken in its true and genuine fpirit, has Income a feience as accurate and 
Vigorous in feme meaiure as geometry, all thele ancient receipts ought to be 
h rupukmfly examined. We Ihould then certainly rejedl many of thele for their 
unfit nels to ptoduce the efledU expected, and we fhould know better the virtues 
of thofe which fhould be judged worthy to be retained in ufe. Probably the 
tincture of Mars of Mynlieht pofleffes the medicinal qualities of iron difiblved 
by marine acid, and of fal ammoniac. 

next:III. T 1 N c T U R E of M a R S (A L K- A L I N K) of 
ST A 1 l L. '1 his preparation, the knowledge of which Stahl has communi¬ 
cated to us, is a Solution of iron in fixed alkali. Although this laline iubfiance 
be i,p:b!c of adiing d.rtdtly upon bon, and of dlfibiving it in fome meafurc, 

1 his combination luctcecl.s much better when the iron to be united with the 
alkali is previouily tli\ idccl by being dillblvcd in an acid, and efpecially in 
: incus a'id, as Stahl It as (hewn. 

Ate- ■mng to the psoccfs of: ids celebrated v.hrmiil, the iron ought to be pre- 
Vouny diffolvtd in nitrous acid, and the loluiion ought to be as perfedtly 
Elm tied as pofuble. This faturated folution is to be added at feveral different 
t s to a Along folution of vegetable fixed alkali, Each time that the folution 
i -. iron is poured into the alkaline liquor, a kind of precipitate or coagulum of 
a deep red Saffron color is.inllantly foimed : but this precipitate disappears loon 
alter, and eliflbb.es entirely in the alkaline liquor, to which it communicates 
a deep-jed yellow ifn color. More of the folution of iron is to be poured into 
the .dkahi'c* liquor, till the precipitate is no longer reeliflblved. Laftly, this 
folution, which is the martial alkaline tindture of Stahl, is to be filtrated. 

AVc may tafilv conceive what paiTes in this procefs. The alkali, into which 
the combination of iron with nitrous acid is poured, decompofes at firft this 

combination. 
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conformation, bv uniting with the acid, and precipitating the iron. But. as 
there is much more alkali than is required to laturaie\the quantity of acid 
added, the uncombined portion of alkali finding the non in a very divided Bate, 

attacks anddiiTolves :: peilt-Ctly. 

Iron is not the only nutal that n?av be thus ditto! ved hv an a kali. A1 molt 
every metal is more or Ids folublc by alkalis, as Mr. Man-raft has fhewn. 
See bi/OpuM-les Cbvmq •«, Dijf. III. Tins celebrated chetwil iouml that not 
very pure alkalis but alkalis phtogiiticnlcd by calcination with ox's mood and 
vol -tik* alkali, were fit for tiiis purpulc. 

« * i r \' 


cn 


■<me- 


q his Solution of iron in fixed alkali does’not always iuccccd, and cv 
times fails, when all the circumihi icvs diredcd by s «t*ahl h-.vr. tu.n t»u.M \t d. 

I Jiiive re mat ked, and alio JMr. He mime, mat it fucceecft muon most, co:'...v,tly, 
anu ahnoft certainly, when a folution 01 iron not neatly iatu. .ncd and x c»y at id 
is employed ; and when the folurion has not the rt dunk-yellow color o, t mb 
that far united loin* ions have, but is clear and Ihtc.-hi, oi oiu\ (lightly giecmln. 
We were ailb induced ro believe, that a fir.viar 0:0-. fs of acid was favoi.ude ior 
rcdifToivino- other metallic precipitates front their acid muifttuuiiis by means 
of alkali •, and even that without this excel', the operation cannot fee cted. But 
JVJr. Marges, an intelligent chcmdl, lias fhewn me a fulution of non much im¬ 
pregnated’, and high-colored, the iron of which might be perlchlly diijolvtd 
by fixed alkali, without heat; and which conftantly formed the martial al¬ 
kaline tindure, either by' pouring the foitition to the ah*all, 01 the uikali 
to the loluiion *, which proves that this phenomenon depends on the con¬ 
currence of fevera! circumilancts ; as on the fate ol the iron in the nitrous 
ac’d, which is known to be very vaiiablc; on the greater or left phogilbeation 
of the alkali; and perhaps aim' on ieveral other circumftanccs, which ought 
to be more fully examined, before v\e can form a judgment. 

The martial alkaline tinfture certainly contains an iron very much divided, 
in a f"aline and ^erfuftly diflblved llate, though it is not united to any acid - ? 
and as it alfj pr id lies a f ipon.iceou * aljs.*iliue characicn, it may be vei y okhii 
in all cafes where n;-mial and ami acid remedies are at the fame time indi¬ 
cated : and theie cafes are very frequent, as practical physicians wed know, 

A very fine fiiffrou of Mars may be Kparated from this lolurion, enher by- 
precipitating the iron by gradually fatur.ating the alkiui with any acid, or by 
a Spontaneous dt-politico of a ferruginous fedimenr, wnich is fiowiy formed 
in this, in the fame manner as in the and fokmons of iron. H e fh ill only 
obferve, that the iron which has been thus dbfolved by au alkali is very loiu* 
ble in acids; fo that when it is to be precipitated by an acid, we mud take 
care not to, add a dr^p more than is nec.ellkry for the pcrlecft ft rural ion of the 
alkali, otherwlie all me precipitate inft ntly disappears, and the liquor becomes 
clear and almofl eoloileft. See Ai.k l 1 and Iron. 

DCXCIV. * '1 i N C T IJ K K rf M A R S (V A R T A R J- 
S E D). Tin: preparation, like the preceding, is called a tin-lure, although 
it contains nothing fpiriruous, bur ; erely from its deep color. It is a folu- 
tion of iron by the acid of tartar; and is a true Martini fallible tartar, as we 

fhall fee. . .. .. 

This combination is made, according to the Paris difpenfttory, in the iollow- 
ir>o- manger. Six ounces of clean filings iron, and a pound of powdered v iu.c 
0 v nir*r 
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■dicr in an iron v eft’ll; the mixture is to be moii^rsvd 
v.mk..- to form it into a mafs, which niD:t be kit 
:io j uunn.ii.noun, ili.it the acid of tartar may begin to a£l uj.on the 
t: . v i i fw i'.j fs pints [ -.2 pounds; of pure water are poured on the mix- 
, and boded together during iwo bouts. From time to time the mixture 
)>.'«■ ’ be birred during the boiling, and hot wln.r is added to lupply die place 
i : Uii>r which is evaporated. The liquor is then to be left lo fettle, anil to be 
fdtrand inni evaporated to the confidence of a liquid fyrup. I^aIlly, an ounce 
of ipjnt or win-.* is to be added to it, to prevent the folution from becoming 
in '/,;)■ ,y, 

ii i t;ii.s operation, the acid of tartar diftolves the iron, becomes fatu rated, and 
forms with it a neutral fait, which is nor only very foluble in water, but which 
i, even very ddiqndLnt: hence this lab cannot be cryftallilcd, but is ob¬ 
tained m rhe Hate of a liquor, or of an extract, tome times dry and ibme times 
far, according as it has been more or lets evaporated. 1 he color of this fait 
r, icd, brown, and its tafte is the fame as that of all fairs the bales of which are 
lion, ti- 'ogh fom.ew'hat lefs auflere and ftyptic. 

The union of the acid of tarter with iron is very weak and very fuperficial 
i;r this combination; and hence this fait is very deliqucfcent. This deli- 
c'-ufcence it furp:duing, con fide ring that, as we have remarked eifwvhrrv, 
the two .’ubfh-.nres whb.fi rompofe it have little or no Iblubilitv in water, 
from this dizucult iolubility in waiter of the component parts of the tartuiied 
rin^ure we may conclude, that in whatever proportions thele parts are mixed 
togrtin r, this rinfture rnuft always be a neutral fait, perfectly or nearly fatu- 
vired : tor if any portion of tartar be not combined with the iron, it wii! remain 
at the bottom of the ve dels, or upon the filter •, and the fame obiervarion may be 
applied to the iron that is not combined with the Tartar. Neverciidcfs, as 
pure Tartar is foluble in water, and as confequently a fmall portion of it may 
remain unfaturated in the liquor, it would be proper, if this martial foluble tartar 
be required perfectly neutral, to add more filings of iron than are fufikient to 
laturate all the acid ■, becaule the luperabundant quantity could not remain in 
the folution, and becaufe by this method of employing \ large quantity of 
filings, the operation may be much fiiortened •, whereas it would be very long, 
if no more filings were employed than is required for-the faturation of the tartar, 
and if at the fame time all the tartar was required to be faturated. 

The Mmrifcd tincture of Mars has the lame medicinal qualities as the other 
faline end loluble preparations of iron •, hue it is, as we have faid, the lead 
ftyrnc. Accordingly, in caies where martial preparations are indicated, and 
ar he fame time the ftyptic quality of iron is apprehended, this is one of the 
b-.*L preparations of bon that can be prefcribed. It does not efientially differ 
iiom the infufion of martial balls. See Iron, and Tartar. 

nt'XCV. T I N c T u R E of MET A L S, or LILLY 
of P A R A C E L S U S. This preparation may be made by feverai 
procefies * but as they do not much differ, we (hall here give the ealieft: and 
readied. 

Two parts of martial regulus of antimony, one part of fine tin, and one 
part of pure copper, arc melted together in a crucible. The allay thus com¬ 
pounded 
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pourfdcd is to be powdered, when cold, and mixed with thrice its weight of 
purified nitre. The mixture is to be thrown at diTrrent'rimes hto a red-hot 
crucible, where it detonates, and is expol'xl to a viMeir fire, till the metals 
be perfc dy reduced to calxes. > he matter is to be taken fiom the crucible 
while njd-lior, and immediately thro'wn into a heated iron mortar, where it is 
quickly, powdered. The powder is to be pur, while yet hot, into a marrafs, 
am! upon it lb me rectified fpirit of wine is to b* poured to a height t\]uai to 
the bread': < f f ur lingers. The digdh n is c- minut'd during nmd days, or 
till the fpifit o‘- wine has acquired a vei\ dr.: p eHow:flu red coin:-. I he fpirit 
I,--, to be ciecan:ed and kept in a bottle end ;s called the Tmi'twe of :\L'lai \, or 
Jails if Pori erf is. 

From this name Tinffure of Metals, wc find that the fpi. it of vine was fup- 
pofed to ex fail fometbing from the n erals on which it is dig‘lied in t his pro- 
cefs v perhaps its coior gave rife to this opinion. Neverthelels, as Mr. Baron 
well obferves in his Notes on Lemi-ry. it we confider that the metallic matters 
are reduced almoft to the (late of pure earths by calcination, we lliall be con¬ 
vinced that no part of them can be diffolved by the fpirit of wine. Betides, 
Mr. Beau me, having particularly examined this preparation, was convinced 
by experiments th it no metallic matter can be feparacet) from it. But al¬ 
though it contains no metallic matter, ve do not fay that it is ineffectual, 
or Lhat it has no other qu iii ie; but thole of the pure fjpirit of wine. On 
the ’contrary, we know that the nitre is alkali led in this operation ; 
and that this alkali, which, is capable of being rendered as cauitic by meuliic 
calxes, as it is by quicklime, acquires a power of ading Angularly and effec¬ 
tually on fpirit of wine, which it partly decompof s. T. his alkah either f. i ms 
v.uii the fpiiit of wine, or it lep.natcs from this fpirit, an oil, with which it 
romoines, and to which it gives t« lor, and a vc.v acrid uite. Her. e ihc 
nr,dure of mcials rrfcmbles mucli me tivthuc of fait cf tartar, of winch we 
fhali afterwards neat, and like Much it has a ipirh uous. Saponaceous, acrid, 
end alkatme cb-udeter. Accordingly, h. is fucccfsfnlly uievi when the fiimo 
and vclfcis require tv be excited an-i animated ; a? in apoplexies, paific-n drop- 
lies, hor live Same reason, it is capable of rr.-'derating the motion of th.e blood, 
and of encreafing < ertnin fcerctions and excr lions, p u licnlarly fweat and urine. 
The dofe of this tindrure is*from fix or twclv.: ,rops to forty or even more, and 
iL mull be admsnilh r«.u in 'h'nr pmper cord):!. 

DCXCVI. T 1 N C T U R It of G O L V. See Goj.o f Pot a nr. r). 
DCXt’VJI. T I IN C T U R K of S A L T rX X A R T A R. 

This Tincture is made by pouring ionic reXiucd fpi.it of wine to a height equal 
to the breadth of three or four fingers, into a iu\md marr.ifs tk ’t conrauis fume 
hot fait of tartar, wh ch bad been prevjoudy iulcd m a crucible and powdered. 
The matiab : s to be Gofed, and the digdhon i. to b; continued during lev. rd 
days with a gd title heat, or tdl the fpirit ot wine has. acquired a fine reddifli 
yellow coloi. 

his pr . pa ration is effentially the fame as the tind ure of merd% as in both 
tliefe, the fixed Xkaii acts upon and col.ors the fpirit of wine with this difiereru c 
only, that as the alka'i of tartar, in irs ordinary Bate, is ir.urh Id's caufhc th .r, 
when it has been cammed with metallic calxes, it mcrubre adds kfj uG'.k / 
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an. I pov rfullv in the tin&ure of fait of tartar than in the tinflure of mr-ials. 
Aco'idingly the former preparation is more deeply colored than the latter. But 
if mi i lie prcp.uation'of the tinilure or’ lalt of tartar, an alkali previoufly ren- 
de;\u , auflk by quicklime be employed, the tincture will be as red and active 
us the tin. ore of metals; and hence the mcdicinaj qualities of thefc two tinctures 
.Me the fame. j 

ite XiteVIIL TINCTURE S of V E G E T A B L E and 
A N 1 M A L. SUBS 1 ' A N C If S. Many medicinal preparations 
rrc called tin P ure'., bccauJe they are made by di getting certain vegetable and 
utemte !ubttuns.vr> in fpirit of wine, to which they commun.cate different colors. 


:>■ c i-dm- ; to tnvir . ature, 

tvr.ir of th.efe tinctures are made with one vegetable or animal lubftance 
only. I he'd are cal! cl Jimple (injures , and they are diitinguifhed by the name 
of the v\g-. vide or animal matter employed ; luch ate the tinflures of myrrh,* 
of df>', vv , oi j.flV'tn, of callor, and many others. 

Oiii-rr'. 'saujin a greater or lef- number of different vegetable and animal 
fub;i .n.-i which are dig-dl ed in ipii i of wine, according to the k-veral receipts. 
Tl'.ele have the general minr of ir;> pound tinJures, and are alfo diftinguifhed 
by the names of their parti talar aiu'mns and qualities. 

We fliall not here urrr into a detail of tlicle ieveral tinflurcs, becaufe they 
are rather objects <A pharma-, y man of chemiftry; but fliall confine ourlilves to 
the following general obit- vations. 

l-'iril, as vegetables and animals are computed of feveral principles which are 
not all foluble, or not equady folubie in J; hit of wine, we canno r confider ipi- 
lituous tinctures as comoietc cxuaCts oi the vegetable and animal fubltances em- 

L O 

ployed in their preparation. 

Secondly, the principles of theie fubttances upon which fpi.it of wine can 
r.Ct, are volatile eilential o Is, and others of the lame nature; rciins, pro¬ 
perly jo called ; anv oils that are in a iaponateous ftate, and loluble in water 
by means of ionic inline matter; and;; and l.dtly, fever;*! k iuU of neutral 


l,fit-., And the principles which fpirit of wine cannot udF> w d reflly are 
wet o.te and oily concretions thar are not voiaule nor faltee ; fub! lances 
pvie'v gelatinous and gummy; earthy matters not .aline not f iuote in . ucr; 
and 1 illy, nv.ny neulial falls, whu h are inkfluble in ipirit of wine, the 
kind. ■ which h.-v-e not yet been determined. 

j Ifn !te„ ire::” of the vegetable and animal principles that are efteno : 
unfAm! • in ipirit of wine, p*micularly gutrp ,ellies, and neutral iaits, 


foluble .■ i water. 


Fte tidy, fieri) the la'! obfervation we may perceive, that tinflu, 
dr from the lime vegetable or animal lub.'temee mult offer conJidciarn 
. ording to the flare of drynels of theie fubftance!-, and the deplilegma .«> i c' 
• lie fpirit of wine employed- For a tincture made from motet ph.nc*, and vot , 
n weak i pi lit of wi ie, muft contain fomc gummy and inline principles, wind. 
« wild not be contained m a t tutture made with the fame plants perfectly dried . 
sn ! a fpirit of wine perfectly rectified. 

Fifthly, as many chemical experiments‘{hew that fuWtances naturally tin 
foluble in any tci tain menuruum, may be rendered ioluble in that menltruum 

by 
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by fo^rie other intermediate fubftanee; and as, amongft the vegetable and 
animal principles, iome Tuch intermediate Jubilances may exift ; we cannot 
therefore affirm that fpirituous tinftures contain no other of thefe princij>les but 
inch as are naturally ioluble in lpirit of wine ; but we rather think that they 
probably do contain other principles. This fubjedt lias hot been examined 
iuffic:en ? ly to enable us to 1 peak upon it in^a Ids vague and general manner 
than we*now do. See Analysis by Mknstruums, and Spirit (Arulnt). 

DCXCIX. T I N - G 1 - A S S. This name is frequently given to the 
fcmi-metal bifmuth. See Bismuth. 

I)CC. TOBACCO, (b) 

DCCI. T O P A Z. (i) 

DCCli. TOR REFACT ION. This name is given to a kind 
of calcination by which ores are deprived of the volatile nriiiieralifing Jubilances, 
the fulphur and arfenic which they contain. It is alio applied to fignify the 
roafting of fome pharmaceutical preparations. Thus, for in fiance, we fay tor¬ 
refied rhubarb , &c.. 

DCCIII. T R A G A C A N T II (G U M). Sec Gum. 

DCCIV. TRIP O 1 . I. (k) 

DCCV. TRITURATION is an operation which con fills in the 
mechanical divifion of bodies, and is executed by the fame method.'-, and by 
the fame inftruments, that are employed for other divifions of this kind ; 
that is to fay, in mortars, upon porphyries, and in mills. See Division. 
This word is generally applied to denote the divifion that is made of feveral 
bodies together, to unite them with each other; as, for inftance, the extinction 
of mercury in the operation of ethiops mineral, and others fimilar. 

DCCVT T U R B I T H M I N E R A L This name is given 
to a preparation of mercury made in the following manner. 


(h) Tobacco. The leaves of this plant 
being diitiilr,! *in a report, vmho.it addition, 
yield an aciid, empyreumaiic, poilonous oil. 
7\i ; mcco loies its virulence by long coition 
in water. Prom an ounce of Anuncan to- 
l>d< co, water extrailed four drams uud thirty 
grams; and ft om an ounce of the fame 
t' bacco, (pint of wine exeraiRd one dram 
and thirty grains. The fp.ruuous extract was 
ftrong-T tnan the aqueou-.. 1 hr former had 
a fine green color; the latter was yellowifh- 
brown. The diftilled water and fpirit of to¬ 
bacco have no tafte or fmell. Neuman. 

(/) Topaz is a-precious Itone, of a golden 
color, (he fourth in hirdnefs from diamonds. 
JMr. P..tt has mace fome curious experi¬ 
ments on the Saxon top?.*. H«* found that 

this (tone could not befufed with even eight 
times its wen?at of fixed alkali, but that it 
was viurifiabie by addition of half its weight 
of bor-ix, or of thrice its weight of chalk. 
It was alio fufed by calxcs ot lead or of cop¬ 
per, and by fufible fpar, but not by nitre. 

This ftone may be imitated by fufing a 


mixture of two ounces of powdered roefc-- 
cryflal with feven ounces of red-lead. 

(X) Tripoli is an earth contorting of very 
fin-.' particles. It is ufed for polifhing hard ' 
bodies. Tiipoli is not fufible in the fire. 
Its colors are various; grey, yeilow, white. 
It becomes more hard and compact in the fire, - 
as clay does ; and from this property probably 
it has been confidercd as an argillaceous earth; - 
tho’ it does not appear to have been fuffi- 
ciently examined. It has been imagined to 
be a powder formed by the decompofiiion or 
mouldering of jafper. Neuman l*ys, that 
by diftilling two ounces of it, he obtained 
two fcruples of a weak marine acid, and a 
fmall portion of fa! ammoniac ; that by o'if- 9 
tilling a mixture of this earth and nitre lie 
obtained an aqua regia; and that of fixty 
grains of Tripoli, one grain was foluble in 
concentrated vitriolic acid, two in diluted 
vit'iolic acid, three in fpirit of fait, five in 
fpirit of nitre, eleven in aqua regia, and Jtven 
grains in caufttc fixed alkali. 

5* 
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Some mercury is put into a glafs-retort, and uj>on it is poured an equal^eight 
of toncenirated vitriolic acid, or more, according to the degree of concern- 
tr.uion of this acid. Thcfe matters are to be diftilled together in a fund-bath 
nii nothing remains in the retort but a dry faline fubftance, which is a com- 
b nation of mercury with vitriolic acid. Thermion of thefe two matters cannot 
be directly ehefted but by this procefs, becaufe the vitriolic acid cannot 
attack mercury unlcfs it be highly concentrated, and becaufe this concentration 
cannot be performed fo well in open as in clofeJvdTels. See Concentrat ion. 
Bcfides, the heat in this operation favors confiderably the aftion of the acid 
upon the mercury. The acid which pafics into the receiver during the diftil- 
iarion, is very fuffocating and iulphureous; which qualities it receives from 
the phlogifton of the mercury. > . 

1 lie white faline mafs left at the bottom of the retort is to be put into a large 
vcflel, and upon it large quantities of hot-water are to be pouted at feveral 
different times. This water weakens the acid, takes it from the mercury, 
which is then precipitated towards the bottom of the veffcl in form of a very 
fhir.ing yellow citron-colored powder. This yellow mercurial powder, having 
been well waflied, is called turbilh-minerali and is a very powerful emetic. 

The water with which it is waffied contains the acid that was united with the 
mercury; but it alfo contains a little mercury, that remains in a faline ftate, 
and is foluble in water, by means of the very large quantity of acid. 

Moft chemifts, efpeciaily Mr. Rouelle, have believed that a portion of vi¬ 
triolic acid remains united with the turbith mineral, but too little to render it 
foluble in water. On the contrary, Mr. Beaume, having examined this matter, 
affirms that turbith mineral contains no acid, when it has been Efficiently 
waffied; and that by frequently boiling this preparation in a large quantity of 
dilliiled water, not a veftige of acid will adhere to it. 

Turbith mineral may alfo be made, by precipitating mercury from its fo- 
lution in nitrous acid by means of vitriolic acid, or of fome vitriolic fait. For 
this purpofe the nitrous acid muft be well laturated with* mercury : for if it 
contains any unfaturated acid, no turbith mineral will.appear upon adding 
ekher vitriolic falts or pure vitriolic acid. Hence miftakes may be committed 
in making experiments to difeover the prefence of vitriolic acid by means of a 
folution of mercury, as is frequently done. 

We ought alfo to obferve, that turbith mineral becomes yellow only by 
bet, g deprived of the adhering vitriolic acid, and that it remains white till it 
h?.:i been waffied with a large quantity of water*, in general, the more perfectly 
it is der lived of acid, the deeper yellow color it acquires. 

Turin Ji mineral has been formerly celebrated for the cure of the venereal 
difeaie, but it is now little ufed, becaufe preferable mercurial remedies have 
L.en difeovered. Set Acid (Vitriolic), and Mercury. 

DCCVII. TURPENTINE. (I) • 


(/) Turpentine is a refmous juice ex- without water, yielded with the heat of a 
trafttd from feveral trees. Sixteen ounces of water-bath, two ounces only. When tur- 
Venice turpentine bein ; r did tiled with water, pentine is diftilled or boiled with water till 
fuur ounces and three drams of ef- it becomes foltd, it appears yellowUh { when 
iciuial oil i and the fame quantity diftilled the procefs is further continued* it acquires 
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DOCVIII. TUTEKAG, (m) 


a reddifh brown color. In the firft date it 
is called boiled turpentine, and imht fecond, 
colophony or common refin. Qndi (tilling 
iixteen oijnces in a retort with an open fire 
encreafed by degrees, we obtain, firft, four 
ounces of a limpid eotorlefs oil 4 Jtneu two 
ounces and two drams of a thicker yc.Wo.v 
oil ; and laftly, two ounces, and a drrm -.if a 
dark-brownifh red '’mpyreumatir oil, o* the 
confiftence-of a ball’am, and commonly di«- 
tinguilhed by that name. 

'I he ejfential oil commonly cal hr! ft it it of 
turpentine cannot without Angular 'ifijcuhy 
be diflolved in ip rit of- wine, though tur¬ 
pentine itfelf is ea£ly foluble in that fpirit. 


One part of the oil may be diflblved in feven 
parts of redtifted fpirit qf wine j but on (land¬ 
ing a while, the greateft part of the oil (e- 
parates and falls to the bottom. Neumaru 
(m) Tutekag. This name is given in 
India to thefenu metal zinc. It isalfo fame- 
times applied to denote a white metallic com¬ 
pound brought fern China, called alfo Chtnefe 
copper, the at t of making which is not known 
in Europe.' It is the beft imitation of filvcr 
which has been made. It is very tough, 
ftrong, malleable, ipay be eafi y cult, ham¬ 
mered and poliijhcd ; and the better kinds of 
it, when well manufactured, are very white, 
and not more difpoicd to tarnifti than filver is. 
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DCCIX. TT A L E R I A N. (n) 

DCCX. V VENUS is the name of a planet, which chemifts have 
alfo applied to fignify copper. 

DCCX I. VERDIGRIS E. Verdigrife is copper corroded and 
reduced to a very beautiful green ruft, by a vinous acid. This matter, which 
is very ufeful to painters, is conveniently manufactured at Montpellier; the 
wines of Languedoc, of which that city is the capital, being very proper for 
this preparation. 

The following procefs for making verdigrife-, is deferibed by Mr, Monet of 
the Royal Society of Montpellier, and is publilhed among the Memoirs of the 
Academy for the years 1750 and 1753. 

Vine-ftalks well dried in the fun are fteeped during eight days in ftrong 
wine, and afterwards drained. They are then put Into earthen pots, and upon 
them wine is poured. The pots are carefully covered. The wine undergoes 
the acetous fermentation, which in fummer is finilhed in feven or eight days, 
but requires a longer tin e in winter, although this operation is always per¬ 
formed in cellars. When the fermentation is fufticiently advanced, which may 
he known by obferving the inner furface of the lids of the pots, which during 
the progrefs of the fermentation is continually wetted by the moifture of the rifing 
vapors, the ftalks are then to be taken out of the pots. Thefe ftalks are by 
this method impregnated with all the acid of the wine, and £ the remaining 

( n ) Valerian. An ounce of the dry the diftilled water is ftrongly impregnated 
root of valerian yielded with rectified fpirit, with the fmell of the valerian, but no fe- 
of wine three drams and fix grain's of reft- parable oil is obtained. The moft a£Uve 
nous extraft, and the fame quantity with preparation is the fpirituous extradt, which 
water yielded four drams and twenty-one contains all the ufeful matter of the root* 
grains. The diftilled fpirit is Rightly, and Nfumaru 

liquor 
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liquor is but a very weak vinegar. The ftalks are to be drained during fome 
rime in bafkets, and layers of them are to be put into earthen pots with plates 
of Swedifh copper, fo difpofcd that each plate (hall reft upon and be covered 
with layers of ftalks. 1 he pots are to be covered with lids, and the copper 
is thus .left expofed to the action of the vinegar, during three or four days 
or more, in which rime the plates become covered with verdigrife. The 
plates are then to be taken out of the pots, and left in the cellar three or four 
days ; at the end of which time 'they are to be moiftened with water, or with 
the weak vinegar above-mentioned, and left to dry. When this moiftening 
and drying of the plates has beeu thrice repeated, the verdigrife will be found 
to have confiderably encreafed in quantity, and it may then be fcraped off for 
fale. 

A folution or erofion of copper, and confcquently a verdigrifc, may be pre¬ 
pared by employing ordinary vinegar, inftead of wine, as is d;reded in the above 
procefs. But it would not have the unduofity of ordinary verdigrile, which 
quality is neceflary in painting. Good verdigrile rauft be piepared by means 
of a vinous acid, or (blvent, half acid, and half fpirituous. Accordingly, the 
fuccefs of the operation depends chiefty on the degree of fermentation to 
which the wine employed has been carried : for tins fermentation mull not 
have been fo far advanced that no fcnfibly vinous or (pirituous part remained 
in the liquor. 

Verdigrife is ufed for painting, as it furnifhes a fine green color, when 
mixed with oil. It enters alio as an ingredient into feveral plaifters and oint¬ 
ments. In Chemiftry, verdgrife is ufed for the extradion ot radical vinegar, 
and for the preparation of cryfials of verdigrife , or of Venus. See Crystals of 
Venus, Copper., and Vinegar. 

DCCX 1 I. VERDITER (o). 

DCCXI 1 I. VESSELS (CHEMICAL) and UTENSILS. 
We have (Jiewn at the article Laboratory, how a chemical laboratory ought 
to be difpofed, and the principal utenfils with which it ought to be furnifhed. 
At the article Furnaces, we have mentioned whatever is effential to be 
known concerning thofe inftruments. Laftly, we have deferibed under each 
particular name, the principal veflels employed in chemical operations. 
Nothing therefore remains but to make here a kind of enumeration, ufcful 
to thofe who would furnifti a laboratory j which enumeration may be confidercd 
as a compleat fupplement to that which is given at the article Laboratory. 

(0) Verditer is a blue pigment ob- tually made by the refiner* only. Dr. Mer- 
tained by adding chalk or whiting to the To- ret fays that it is prepared in the following 
lution of copper in aqua fortis. It is pre- manner : a quantity of whiting ** put into a 
pared by Tefiner* of filver, who employ for tub, and upon this the folution of copper is 
this purpofe the folution of copper, which poured. This mixture is to be ftirred every 
they obtain, in the procefs of parting, by prcci- day for fome hours together till the liquor 
pitating filver from aqua fortis with plates of loles its color. The liquor is then to be 
copper. Parting. It is raid that a fine poured off, and more folution of copper is to 
coloured verditer cannot be obtained from a be added. This is to be repeated till the 
folution of copper prepared by dUToSvtng di- whiting has acquired the proper color. Then 
re£tly tbai metal in aqua fortis i and that the . it is to be fpread on l irge pieces of chalk, 
filver is neceflary* We know that it is ac- and dried in the fun. 

The 
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The ancient chemifts, and efpecially the alchemifts, have invented veflcffs of 
m ny various kinds and whimfical lhapes, fuited to their feveral operations. 
Lul new the number and variety of thofe veflels are much diminifhed, either 
bccaufe modern chemifts have not lb much patience for fuch tedious and per¬ 
plexed operations as the alchemifts had, or feecaufe they have found that their 
op rations can be performed with veflels of a Ampler form, and lefs Various. 
Accordingly the veflels required in a laboratory are few and Ample, which is 
certainly an advantage. The chief of thefe veflels are. 

Copper Alembics, with their refr igeraries, worms, and receivers. See all thefe 
words , and Plate I. 

Alembics of Glafs , of Stone, and Earthen-Ware , of different Azes, with their 
recti rers, which are matrafles with longer or Aiorter necks. See Plate I. 

Adopters, which are fmall receivers with two necks, the ufe of which to 
encreaf'e the diftance of the receiver from the diftilling veflel and the furnace. 

Aludels of Earthen Ware. See Plate L 

A balance. See this word. 

Balloons , which are matrafles with large bellies and fliort necks. They are 
ufed as receivers. See Balloons. 

Bottles of all kinds and Azes. A great number of thefe is required in labo¬ 
ratories, to Contain the different liquors, and fubftances that are volatile, deli- 
cjuefcent, or corroAve. The moft neceflary of thefe are large glafs bottles con¬ 
taining three, four, Ax pints, or more, of any form, for containing thofe mat¬ 
ters that are ufed in large quantities. Cryjtal-glafs Bottles with glafs floppies, 
to contain all volatile or corroAve liquors. The fmall bottles or Phials are 
very convenient, and may be ufed as matrafles in many fmall operations. See 
Matrass. 

Glafs Jars are cylindrical veflels ufeful for containing many dry and not vo¬ 
latile fubftances. Their mouths are generally clofed with cork or with paper, 
large jars are convenient for the mixing of liquors, for precipitations, &c. A 
great number of thefe is required of different Azes. 

Bafons of metal. Thefe are ufeful for evaporations. They are generally of 
copper; but as this metal is very liable to be corroded by faline matters, a fll- 
ver bafon is very convenient. 

Capfules , or bifloes of glafs, of ftone-ware, and of cryfl al-glafs, which are 
the beft of any. Thefe are ufed in the evaporations of corroAve matter capa¬ 
ble of a&ing upon metals. Some alfo are made of crucible-earth, and of 
plate iron, which are employed for containing the fand of land-baths. 

The Cone. This is a caft-iron veflel of the form of a hollow cone, to the 
point of which is fixed a pedcfl al, that it may Hand firmly, with its point turned 
downwards. The ufe of this cone is to receive metallic matters melted with 
other fubftances, all. which being poured into it, the metallic^ parts of the 
mixture fink by their weight to the point of the inverted cone, and are there 
collected in form of a regulus. The cone ought to be heated, and greafed 
with tallow, before the melted matters arc poured into it. 

Retorts. Seed baJt word. 

Crucibles are kinds of earthen pots of a cylindrical, conical, or triangular fi¬ 
gure, ufed for fufiofls of all kinds. They ought to be covered with lids. 
See PoTTxa.x, 

Glafs 
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Glafs Funnels. Thefe ought to be of various fizes *, and are ncccffary for 
frnaii filiations, and for the pouring of liquors into bottles. 

Ingot-moulds arc ir.?n vi fills of a certain thkhiu-'Y, of the form of hollow 
(emi-cylinders, to which a handle is annexed. I he iurlace of their f mi-cylin¬ 
drical cavities ought to be very fm/’Cth. They are of various fizes. The ull* 
of thefe vefiels h to receive mebed r.erals into their cavitie . the form of 


which’is given to the metals, whi.Ii then called ingots. . » e ought always 
to heat and to greafe thefe moulds Letl-io the melted metal is poured into them. 
See Plate I. Fig. n. 

Mortars . Sec that word. 


MatraJJ'es are long-necked bottles. Some of thefe have round, and f»ne 
flat bottoms. Some are 1 hoped like an egg, and thence are called pbiiofopbic 
eggs. Matrafifes are ufi \3 for folrtirms and digejlions. 

Muffles. Thefe vefli Is, winch ought to be made of crucible earth, have the 
form of a hollow cylinder dive Yd in the direction of its axis, anti doled on 
all fides, excepting its front. ) h±s veil'd rept dents an oblong arch or vault, 
the hinder part of which is doled by a lemicircular plane, and the lower parr 
or floor of which is a red angular plane. It is, a little oven that is placed hori¬ 
zontally in efiliy and enamelling furnaces, fo that its open fide correfpomls 
with the door or the fire-place of the furnace. Under this arched oven iinnil 
cupels or crucibles are placed *, and the fub, 1 lances contained arc thus expufed 
to heat without con tad of fuel, finoke, or alhes. See Furnace ('Essay,) j 


Plate I. Fig. 9, and P ate II. Fig I. 

Pelicans. See that word, and Plate I. Fig. 6 . 

Receivers. See that word , and Plates 1 . and II. 

Circulatory Vcjfels. Two marrafles are fo called, into the largelt of which 
the matter to be operated upon is to be introduced, and the neck of the 
fmaller matrafs is to be fitted into the neck of the former, fo as to be a kind of 


ftopple to it. The joining is to be clofed with a lute fuitable to the vapors 
intended to circulate. By means of this apparatus, one or more fubftances 
may be digdled during a long time without any evaporation, becaufe the va¬ 
pors which rife afe condenfed in the fmall matrafs that ferves as a ftopple, and 
continually fall back upon the matter in the great matrafs. It is, as we fee, 
a very Ample apparatus, .which produces the fame effect as the pelican. 

Subliming Vejffels. This name was formerly given to a long-necked matrafs, 
which being covered with a capital, formed a kind of alembic. It was em¬ 
ployed in the diftillation and rectification of very volatile fubftances •, but fince 
we have found that the length of the neck of an alembic is quite ufelels, thefe 
have been quite abandoned. Accordingly, the true fubliming vefiels are thofe 
that are actually employed in fublimations. See Alembics, Aludels, Ma¬ 
trass, and Sublimation. 

DCCXiy. VINEGAR. Vinegar is a vegetable Ipirituous acid, 
produced by the fecond degree of fermentation, or by that fermentation which 
fucceeds the fpiricuous, and is called the add or acetous fermentation. 

From this definition it appears, that wine only or vinous liquors can be 
changed into true vinegar! Every liquor which has completely undergone the 
fpirituous fermentation, is fpontaneoufly and neceflfarily diipofed to the acid fer¬ 
mentation. Accordingly every wine does continually tend to become vinegar, 

* and 



8 oo 


V I N 


and actually is changed into vinegar, fooner or later, according to circum- 
ftances ; unlcfs this change be prevented by fome obftacle to fermentation in 
general. Vinegar may therefore be made not only from wine of grapes, but 
alfo from cyder, beer, and, in a word, from all other wines. But as the wine 
cf grapes is preferable for this purpole. We flhail ddcribe the method pi con¬ 
verting it into vinegar. ^ 

As vinegar is produced by a fermentation, its qualities depend much on the 
method of exciting and of conducing that fermentation. The wine which is 
generally converted into vinegar, and which for its cheapnefs is generally em¬ 
ployed for this purpole, is fuch as has already become four although the bet¬ 
ter and the more fpmtuous the wine is, and ailo the more of the vinous fpiric 
that can be retained in the vinegar, the better and iaonger this will be. Bee¬ 
cher fays, in his Phyfica Subterranean that having d: gelled wine in order to 
convert it into vinegar in a bottle hermetically fealed, he found, that although a 
longer than the ordinary time was required, die vinegar produced was much 
lfronger then when free air is admitted. Mr. Cartheuler alfo affirms, that the 
ftrength of vinegar may be much encreafed by adding lome aqua vita: to the 
wine before it is expofed to the acetous fermentation. 

Different methods are pradifed by manufacturers for making vinegar, who 
are generally believed to be poflefied of fome iecret for that purpole. Never- 
thclefs no more leems requifue in the preparation of good vinegar, than to em¬ 
ploy good wine, and to conduit the fermentation in the moft advantageous 
method •, in the fame manner as good wine can only be made from good mult, 
and by a well conducted fermentation. The principal part of thefe operations 
is performed by nature. 

The method of making vinegar confifts in mixing the wine to be fermented 
wkh its dregs, and its tartar, and in expofing this liquor to a heat of about 
eighteen or twenty degrees. This fermentation feems to require more heat 
than the fpirituous. It alfo excites more heat and tumult j and although it 
ought to be allowed to proceed brilkly, yet it is neceflary* from lime to time 
to check it. 

Boerhaave deferibes, in his Elements of Chcmiftry, the following procefs, 
which feems to be well contrived, for the malting of vinegar. 

Take two large oaken vats or hogfheads, and in each of thefe place a wooden 
grate or hurdle, at the diftance of a foot from the bottom. Set the veflel up¬ 
right, and on the grate place a moderately clofe layer ot green tv. igs, or frelh 
cuttings of the vine. 1 lien fill up the veflel with the footftalks of grapes, 
commonly oiled the rape* 10 within a foot of the top of the veflel, which muft 
be left quite open. 

Having thus prepared the two veflels, pour into them the wine to be Con¬ 
verted into vinegar, fo as to fill one of them quite up, and the other but half 
full. Leave them tl;us for twenty-four hours, and then fill up* the half-filled 
veflel with liquor from that which is quite full, and which will now in its turn 
be left only ha If-full. Tour-and-twenty hours afterwards repeat the fame ope¬ 
ration, and thus gb^on, keeping the veflels alternately full and half-full during 
every twenty-four hours, till the vinegar be made. On the fecond or third 
day there will arife, m the haff-filled veflel, a fermentative motion, accompa¬ 
nied with a fenfible heat, which will gradually increafe from day to day. On 
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th-' contrary, the fermenting motion is almoft imperceptible^ in the full vethl. 
and as the two veflels are alternately full arni haF'r.'ll, the kmu-nution is b\ 
that means, in fome meafure, interrupted, and is only renewed ewt y otlur c’at 
in each veflel. 

When this motion appears to have entirely ceafed, even in the halt -filled vesu h 
it is a fign that the fermentation is {'minted; and therefore the vinegar is then 
to be put into cafks dole Hopped, and kept in a cool place. 

A greater or lefs degree of warmth accelerates or checks thus, as well as the 
fpirituous fermentation. In France it is fmithed in about fifteen days, dur ng 
the rummer; but if the heat of the air be very great, arc! exoud the twev. y- 
fifth degree of Mr. Reaumur’s Thermometer, the half-filled veflel ii'iult be fill¬ 
ed up every twelve hours ; becaule if the fermentation be not fo checked in 
that time, it will become violent, and the liquor will be lb heated, that many 
of the fpirituous parts, on which the ftrength of the vinegar depends, will be 
dillipated; fo that nothing will remain, alter the fermentation, but a vapid 
liquor, four indeed, but effete. The better to prevent the difiipation of the 
fpirituous parts, it is a proper and ufual precaution to dole the mouth of the 
half-filled veflel, in which the liquor ferments, with a cover made alio of oak- 
wood. As to the full veflel, it is always left open, that the air may act freely 
on the liquor it contains : for it is not liable to the fame inconvcnxncies, be- 
caufe it ferments but very flowly. 

In the Dittionnaire Port at if des Arts et Maters , another method is deferibed, 
by which a very good vinegar is commonly' made at Paris from the lees of 
wine. For this purpofe all the wine contained in the lees is prefled out, and 
put into large cafks, the bung-holes of which are left open. Thefe calks are 
put into a hot place ; and if the fermentation proceeds too faft, it mufl be 
checked by adding more frclh wine. This procefs is very fimilar to the fore¬ 
going. 

The appearances .which accompany the acetous fermentation refemble much 
thole that occur in the fpirituous fermentation. In both fermentations, an in- 
teftine motion, a fwefling, a hilling noife, and an ebullition, may be perceived. 
There are neverthelefs eflential differences between them. Befides that the 
products of the vinous and .acetous fermentations differ exceedingly, the heat 
produced by the former is fcarcely fenfible, while that produced by the latter is 
confiderable. Secondly, we have reafon to believe, that the vapour which ex¬ 
hales from vinegar during fermentation is not noxious, as the vapor of ferment¬ 
ing wine is j at leaft, it has not been obferved to produce fuch bad eflnfls. 
On the contrary, as the acid of vinegar more and more difengages or unfolds 
itfelf, it feems to acquire more power to bind and retain the inflammable 
principle, which is the truly dangerous part of thefe vapors. Laflly, vinegar 
does not depofy tartar as wine does, even although it has been made with 
wine that had not depofited its tartar. But the lediment of vinegar is a vitcid, 
oily, and very putrelcent matter. The grape-ftalks tifed in the making of 
vinegar, to promote and encreafe the fermentatjpn, are covered over with this 
matter during the operation. They are generally wafhed dean, and carefully 
preferved, to promote the fermentation of more vinegar ; becaufe the acid 
with which they are foaked a&s powerfully as a leaven or ferment. The cafks 
alio which have been ufed for the preparation of vinegar are to be cleanfed 
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from die above-mentioned vifcid matter, and kept for die fame uft*, as they 
are rendered fitter than new cafks for the preparation of vinegar. 

When the acetous fermentation is finifhed, the nature and the character of 
the liquor that has undergone it are totally changed. Wine has a tafte and 
Imell, partly fpirituous, fomewhat acid;£ut in good wine the fpirit fb much 
prevails over the acid, that the latter is fcarcely perceptible. The taftc and 
imell of vinegar alfo is partly acid and partly fpirituous; but the former quality 
fb entirely prevails, that the latter is aim oft totally concealed. 

We cannot form any very clear and diftinCt knowledge of the manner in 
which Nature performs rhefe changes in fermenting liquors. The properties 
of wine and vinegar prove, that the acetous fermentation unfolds in a very lin¬ 
gular manner the acid parts of wine, and intimately combines them with the 
inflammable fpirit. Hence, by changing wine into vinegar, its ardent fpirit is fo 
covered by -the large quantity of acid, that it is no longer perceptible*, that it 
(now cannot affeCt the head and intoxicate ; and that if it be diftilled, the firft 
liquor that riles with a heat lefs than that of boiling water is not an ardent 
fpirit, as when wine is diftilled, unlefs the vinegar be too new, and the acetous 
fermentation has not been completely finifhed •, in which cafe the vinegar yields 
a little ardent fpirit: but when old vinegar is diftilled, the liquor that riles firft 
is a flightly acid phlegm, which contains the molt volatile, the moft odori¬ 
ferous, and the moft fpirituous part of the vinegar. 

The acid of vinegar is employed in many chemical and pharmaceutical pre¬ 
parations, for which not common vinegar, but the acid fpirituous part of vinegar 
that is obtained by diftillation, called diftilled vinegar , is chiefly employed. 

The procefs of diftilliqg vinegar is very fimple. A quantity of good ordi¬ 
nary vinegar is put into a large cucurbit or ftill, which ought to be made of 
ftone-ware, and not of metal, as the acid of vinegar is capable of aCting upon 
moft metals. This cucurbit is funk in a deep furnace, fo that five or fix 
fingers breadth only near its neck appears. The neck is to be carefully luted 
with clay all round the furnace, that the capital may not be heated too much. 
A capital and a glafs receiver are then to be fitted, and the diftillation is to be 
begun, witli a very gentle heat. The acid fpirituous liquor pafies by drops 
into the receiver. This liquor is white, tranfparent, penetrating, fomewhat 
empyreumatic, and difengaged from an acid, but not fpirituous fubftance, 
and alfo from an extractive iaponaceous matter, both which are contained in 
ordinary vinegar. Thefe latter fubftances remain in the„ftill with the coloring 
matter, and form together an extremely acid extraCt of vinegar. This refi- 
duum contains alfo fome tartar, and by incineration yields much fixed alkali, 
as all matters belonging to vines, grapes, or wine, do. 

We fhould be much miftaken if we believed that the acid fpirituous portion 
of the vinegar that rifes in this diftillation, is a ftronger acid than the vinegar 
itfelf. Vinegar is not diftilled with an intention to concentrate if, but only to 
-dilengage it, as we have faid, from its extractive part. The add which this 
part contains is not, properly fpeaking, vinegar, but is oily, not,fpirituous, lefs 
volatile than the former, or evfn than water. Accordingly, the acid obtained 
in this diftillation, when well conduced, is more fpirituous and alfo more wateiy 
than the acid of the refiduum. 
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Chemifts Imve attempted different methods of concentrating diffilled vine¬ 
gar. Stahl has taught us the belt method for depriving it of ks water without 
any alteration. This method confifts in expofing it to a cold fufficiently in- 
tenfe to freeze its watery part, which is afterwards leparnted in lumps of ice 
from the more acid part. Thus the acid of vinegar may be confiderably 
concentrated. See the Concents ation of Vinegar by Frost. 

The acid of vinegar may be more effectually concentrated by combining it 
with alkalis, earths, and metals, as any other acid may. Thus by drying perfectly 
neutral acetous falls with fixed bales, and. afterwards by decompoling them, 
either by the mere adtion of the fire, or by means of concentrated vitriolic 
acid, we obtain the ttongelt acetous acid that can be produced. This acid is 
called radical vinegar. See Spirit of Venus. 

The acid of vinegar difiblves all i'ubftances upon which other acids can a£t, 
and forms with them neutral fuits, fome of which have particular names, but 
which all might be called acetous falts. 

With calcareous earth this acid forms falts that in cryftallizing {hoot into 
filky ramifications and vegetations. Thele falts- are named from their earthy 
bafes, Jalt of chalky fait of crabs-eyes, &c. 

With fixed vegetable alkali it forms a very pungent and very deliquefeent 
fait, called regenerated tartar, or terra foliata tartari. See Terra Foliata. 

With fixed mineral alkali it forms a neutial cryftallizable fait. 

With volatile alkali it forms an acetous ammoniacal fait, called fpirit of Min- 
dererus. 

All the combinations of the acetous acid with metallic fubftances have not 
been yet examined. The combinations of this acid with lead and with cop¬ 
per are befl: known, becaufe they furnifh feveral preparations tiled in paint¬ 
ing, and fome other arts. This acid united with copper forms verdigrife and 
cryjlals of Venus •, and with lead forms cerufs, and fait. or fugar of lead. See 
thefe feverararticles. The vinegar in which lead is diffolved is called vinegar of 
lead, and is fometipies ufed as a cofmetic, for repelling cutaneous eruptions. 
But this cofmetic ought not to be employed but under the direction of a 
prudent phyfician, as it may occafion a dangerous tranfiation of the morbid 
humour to other parts. 

Mercury diffolved firft by nitrous acid, and afterwards precipitated by fixed 
alkali, is quickly foluble in vinegar, with which it forms a mercurial acetous 
fait. The cryftals of this fait are fhining filver-like plates, not very foluble 
in water. See Mercury. V 

Vinegar very much concentrated, as the rectified fpirit of Venus, or radical 
vinegar, being diltilled with equal parts of highly rectified fpirit of wine, 
furniflies a liquor which has all the eflential chara&ers of ether, or rather is 
a true ether, oalled acetous ether. The dilcovery of this ether was lately made 
by the Count de Lauraguais. See Ether (Acetous). 

* Vinegar being an oily, fpirituous, vegetable acid is much weaker than mineral 
acids, which are lefs compounded. Accordingly all acetous neutral falts may 
be decompofed by any mineral acids, excepting the vitriolic acid when very 
much lulpnurated, which cannot be confidered as a pure acid. 

According to Mr. Gellert*s table, the affinities 'of the acetous acid are in the 
following order: Inflammable principle, zinc, iron, copper, lead, and bifmuth. 

5 K z Gold, 
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Gold, iilver, tin, and mercury, are marked in this table as incapable of uniting 
with this acid. 

Vinegar is very ufeful, not only in ordinary life as an agreeable feafbning 
for many kinds of food, but alfo in medicine, in chemillry, and in feveral arts. 

This acid is in general ancifeptic, ancles eonfidered as incifive and aperirive. 
It is ufed as a vehicle in many preparations which poflefs thele qualities. Thus 
Jimpk oxymel is a fyrup made of honey and vinegar. Such alio are oxymel of 
fquills , and feveral other compound vinegars for the ufe not only of medicine, 
but alfo of the toilette; receipts for all which are found in difpenfatories. A 
very important medicinal virtue has been attributed to vinegar, namely, that 
of curing the canine madnefs. Mr. Buchoz, in a work entitled. An Hifto- 
rical *Treatife of Plants growing in Lorraine and tbi Three Bifhopricks , affirms, 
that feveral fuccefsful trials have afeertained the efficacy of vinegar againft the 
ill effects arifing from the bite of mad dogs, when it is given in the quantity of 
a pound each day, divided into three dofes ; one to be taken in the morning, 
another at noon, and the third in the evening. The difeovery of this quality of 
vinegar was made accidentally at Udina, in Trioul, a province belonging to 
Venice, by an inhabitant of that town, who having been feized with canine 
madnefs, was cured by drinking a glafs of vinegar by miftake, inftead of fome 
medicine that had been prepared for him. 

We have already mentioned the ufe of vinegar in feveral chemical prepara¬ 
tions, particularly of cerufs and of verdigrife. 

DCCXV. VINEGAR (DISTILLED). This is the 
fpirituous acid of vinegar obtained by diftillation. See the preceding article. 

DCCXVI. VINEGAR (RADICAL). See Spirit of 
V-ENtrs. 

DCCXV 1 I. VINEGAR of LEAD. Is a folution of lead or 
of cerufs in diftilled vinegar. See the articles Lead and Vinegar. 

DCCXVIH. V ITRIFICATION. Vitrification is one of the 
moll curious and moft important operations in chemiftry. The product of this 
operation is Glafs j a matter which, when well made, is valuable for its great 
hardnefs, beauty, and perfect tranfparency. Thefe principal and eflential 
qualities of glafs render it very extenfively ufeful in ordinary life, in natural 
philofophy, in chemiftry, and in many arts, Almoft any form may be given 
to glafs, and all kinds of veflels and utenfils may be formed of it, which are 
capable of refilling the moft powerful corrofives and folvents. Glafs is capable 
{ receiving and preserving the fineft polifh. Its properties of tranfmitting 
and refracting the rays of light, and of reflecting thefe rays when one of its 
furfaces is covered with a metallic coat, render it very ufeful for conftruCting 
mirrors, telefcopes, microfcopes, and all kinds of optical glaffes 5 for collecting, 
feparating, and decompiling the rays of light *, and for exhibiting many won¬ 
derful catoptrical and dioptrical appearances and experiments. 5 f to thefe ad¬ 
mirable properties we add that of imitating the many brilliant precious ftones, 
opake or tranfparent, we (hall eafily be convinced that perfect glais is one of 
the moft beautiful and excellenf productions of human induftry. 

The art of making glafs is dependant on chemiftry in all its parts. In its 
principles it is Ample, but extenfive in its detail, and difficult in its praClice. 
The extent of this art does not permit us to enter into the particulars, or into 
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its fevc ral branches. In this article we /hall only endeavor to explain the 
’ chemical principles upon which the art depends, and which may direct expe¬ 
rimental philolophers as well as intelligent artifts in their refearches to im¬ 
prove it. 

Perfect glafs, or the moft beautiful factitious cryftal, Is perfectly fimilar in 
appearance to the whiteft and moft tranfparent natural vitritiable ftones. T he 
only fenfible difference between thefe natural and artificial productions is, that 
the latter are much leis hard and more fufible than natural cryftal, or any other 
verifiable ftone. In faft, pure glafs or artificial cryftal is eflentially of the 
fame nature as verifiable ftones ; or we may rather fay, that it is vitritiable 
earth itfelf rendered more fufible only by certain additions, as we fhall 
loon fttew. * 

The moft firnple and elementary of all earths, called by chemifts verifiable 
earth , forms the hardeft and molt tranfparent of all natural bodies, when its 
integrant parts are united together in a due ftate of aggregation : but the parts 
of vitrifiable earth cannot form this aggregation, unlefs they have been pre- 
vioufly fo much feparated from each other, that they poffefs a mobility which 
enables them to unite together according to- their natural tendency •. the 
integrant parts of elementary earth may acquire this mobility by two methods; 
namely, by the interpofition of the parts of water, or of thofe of fire. 

Almoft all the vitrifiable ftones that we know, as diamonds, rock-cry ftal, 
and other hard tranfparent ftones, appear to have been once difperfed in infi¬ 
nitely fmall molecules through much water, from which they have afterwards 
been depofited, and then have united together and formed the very hard tranf¬ 
parent mafles which we now lee. The regular and uniform cryftallization of 
thefe precious ftones is an evident proof oi this truth. 

Poffibly fome of thefe ftones may have been formed by fire, and by a true 
fufion. . Perhaps even this terreftrial globe has- been once, as Mr. do Buftbn 
thinks, one fpheie of melted glafs, or one immenfe diamond, the outer cruft of 
which only has Hfcen changed by the elements, while the interior parts ftiil ■ 
remain in their vitrified ftate (p ): butfwe certainly know, that of the two above- 
mentioned methods by which pure folid mafles of vitrifiable earth may be 
formed, that of the divifion and elaboration by water cannot be practifed by 
human art, on account of the many ages required for the operation. 

By the fecond method, namely, fufion , the time required for which is better 
adapted to the fliortneis of our lives, we certainly might, with a fufficknt 
degree of heat, melt vitrifiable earth, and all other kinds of earths ; fince thefe, 
when fufficiently purified, are reduced to the nature of vitrifiable earth ; and we 
might convert thefe earths into mafles of cryftal, or of hard tranfparent ilont-s, 


(p) Mr. Buffon conjectures, that the earth, 
as alio the other planets, might have been 
parts knocked off from the* fun by a comet 
falling upon its furface; that they received 
from the impulfe of the comet their pro- 
greffive motion ; and alio, by the obliquity 
of the ftrokc, their motion round their own 
axes i that the earth was then in a vitrified 


and fluid ftate; and that a vapor exhaki 
from its furface by the violent heat, ti e 
groffer parts of which, being aftu wards ccn- 
denfed, formed water, and the lefis denis 
remaining fufpended formed air. We have 
not heard that many philofophcjs have .uicot - 
ed this theory of the formation of the piancti. 
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ns perfect as the natural precious ftones. In a word, nothing but a heat fuffii 
ciently intenfe is required to melt any earthy matter, and to convert it into a 
diamond, as brilliant and as hard as the mod perfedt natural diamonds : but 
here a great, and hitherto unfurmountable^ difficulty occurs, namely, to pro¬ 
duce a heat i'ufficiently intenle to mqjt tKe mod pure and fimple verifiable 
earth ; for the molt violent heat that art has ever produced is inefficient to 
melt even many of the common impure earths and Hones, and is therefore 
much lefs capable of melting that earth, which, becaufe it is the fimpleft and 
pureft:, is alio the mod unfufible of all natural bodies. See Earth. 

Hence we conclude, that although we know by what means the parts of the 
pureft earthy principle may be fo united as to form bodies iimilar to the na~ 
rural precious ftones, yet we cannot poffibly put thefe means in execution : but 
if we cannot artificially produce folid mafies of pure earth exactly fimilar in all 
their properties to the natural precious ftones, we can however very well imi¬ 
tate thefe beautiful natural productions, not in their hardnefs and unfufibility, 
but in their tranfparency and luftre*, that is, in their mod obvious and ftriking 
qualities, by means of compofitions of glafs or factitious cryftal. The folution 
of this problem is founded cn the following principles. 

Firft, pure and elementary earth, which makes the principal bafis of all 
vitrifications, and therefore called vitrifiable earth, is indeed unfufible with 
regard to us : but we know, that certain very fufible fubftances are capable of 
uniting intimately with this earth, and of communicating to it fome of their 
fufibility ; fo that by their means we may reduce it to a perfeCt fufion. 

Secondly, the fubftances capable of afting upon the earthy principle are the 
inflammable principle or phlogifton, and feveral faline matters: but we may 
remark, that as thele fubftances do only act as fluxes by uniting intimately with 
the vitrifiable earth, and while they themfelves make part of the glafs; and 
alfo, as the integrant parts of thefe fluxes are not capable of forming either 
with each other, or with the parts of vitrifiable earth, fo ftrong an adhefion as 
that which can be formed between the parts of the pure vitrifiable earth ; it fol¬ 
lows, that all factitious cryftal mud be much lefs hard thaff natural cryftals, or 
other hard ftones •, fince thefe contain only pure vitrifiable earth. 

Thirdly, in confequence of the principle, that all compound bodies partake 
of the properties of their component parts, faditious cryftals ought to partake 
lb much more of the properties of inflammable and faline matters, and ought 
to be removed fo much more from thofe of pure vitrifiable ftones, as they 
contain a larger quantity of thole matters. Accordingly we find, that the 
fmaller quantity of flux that is contained in glafs, the greater hardnefs, luftre, 
and refemblance to natural ftones it has, provided the fufion has been compleat. 
Thus glafs is fo much more perfeCt, as it pofiefles more of the properties of 
vitrifiable earth. 

1 h< l'e principles’, which are inconteftable, being once underftood, are eafily 
applicable to the art of making glafs, as we ffiall lhew : fince, if we could 
produce a fire fufficiently intenle, and had furnaces and vefiels capable of fuf- 
tcining it, we ffiould make glafs equal to the precious ftones j it is therefore 
evident, (hat the mod important objeCt in vitrification is to have furnaces 
capable of producing the greateft heat, and pots or crucibles capable of refift- 
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ing, during a long time, this heat, and a lfo the action of the vitrefeent matter 
that they contain. At the articles of this Dictionary, Clay and Pottery, 
may be fecn what are the beft earths, or mixtures of earths, for the conftrutftion 
of furnaces, and of pots or crucibles. We fhall here only repeat, that thele 
pots ought to be made entirely of-the mod refractory and purclt clay, well 
walked ^nd clean fed from all iandy, ferruginous, and pyritous matters, and 
mixed with a certain proportion of the fame day baked, and pounded not very 
finely. The quantity of baked clay that ought to be mixed with the crude 
day, to prevent the pots from cracking when dried, or when expofed to vio¬ 
lent heat, is not abfolutely determined, but varies in different glafs-houfes, 
according as the crude clay employed be more or lefs fat, as it is called : but Mr. 
D* Antic, DoCtor of Phyfic, a very able chemift, and particularly converfant about 
every thing relating to the theory and practice of glafs-making, in an excellent 
Memoir upon this fubjeCt,propoles a very good method pf alcertaining the quan¬ 
tity of burnt day that ought to be mixed with crude day in the compofuion for 
pots and furnaces. - This method confifts in mixing the burnt and crude clay 
in different proportions, and in forming cakes of thefe feveral mixtures, each 
of which is one inch in thicknefs, and four indies in each of the other two 
dimenfions. When thefe cakes have been fufficiently and very ilowly dried, and 
are expofed to a violent heat, till they become as hard, and contract as much 
in their dimenfions as they can, they are to be then examined ; and the cake 
which has fuffered a diminution of its bulk equal only to an eighteenth part is 
made of the beft proportions.. According to the fame author, molt clays 
require that the proportion of the burnt fhould be to the frefh as four to five. 

The ovens and furnaces are different according to the quantity of materials 
to be vitrified. For experiments and effays, we know none better than the 
melting furnace deferibed at the article Furnace, and wiiich muft be heated 
with charcoal. In large works wood or foflil coal are ufed, and the furnaces 
are fo conftru&cd that the flame of the fuel circulates and burns within very in- 
cenfely. As*thefe furnaces vary much in different countries and glafs-houfes, 
and as a defcription-%would not be very intelligible without figures, we fhall 
refer the reader to other works in which thefe feveral furnaces are deferibed 
and reprefented, particularly to the 'French edition of Neri’s Art of Making 
Glafs, with Notes by Merret and by Ktmckel, and to the above quoted 
Memoir of Mr. D*Antic. We fhall here fay only in general, that thefe furnaces 
are placed under large and lofty buildings called halls % that they are covered 
with a vaulted roof j and that they have no chimney, but only lateral openings 
through which the melted glafs is drawn from the pots. Under thefe openings 
is built a kind of platform or banquette, on which the pots containing the 
glafs ftand, one of which is oppofite to each opening. In the middle of the 
furnace, below the banquette, is a fpace, a-crofs which iron bars are laid. Jo 
this fpace, which communicates with a large cavity below, called the afh-holc, 
die fuel is placed. In thele furnaces, which have not any chimney, as we 
'have faid, tne fire is neverthelefs very intenfe. This intenfe heat is occafioned 
>by the great capacity of the furnace, by means of which a ftrong draught of air 
pafles continually from the afh-hole. Befides, the flame, being vividly agitated 
tby air, and not .being drawn out of the furnace by any chimney, circulates in 
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■ •eve y direction within the furnace, and produces a very violent heat. Mod 
phils-Iioule furnaces have alfo hollow towers that communicate with the cavity 
f f the furnace, and which therefore encreafe the capacity of the whole. In 
iheie the heat is not nearly fo intenfe as in the furnace. They are employed to 
contain the /r/ 7 /, or the pieces of manufactured glafs that are to be annealed. 
Such is the general difpofition of the furnaces of glafs-houfes. 

T he good condition of the pots and furnaces is, as we have obferved, tl»e 
mod important and efiential matter to be confidered in the operations of making 
. glafs. Next to that, is the confidcration of the kinds and proportion of the 
iluxes. Of thele we may obferve two kinds, namely, the inflammable and the 
kdine. As we cannot obtain the pure inflammable principle, we mull, when we 
intend that it fliould enter into the compofition of glafs, chufe for this purpofe 
fome of the earthy fubftances with which it is found naturally combined; and 
thefe are particularly metallic earths, which are beft adapted for conveying 
phlogifton into vitreous compofiuons : but all thefe earths are not equally lit 
for this purpofe. All metals are compofed of an earthy matter intimately com¬ 
bined with a lufticient quantity of the inflammable principle to be very fufible, 
and, at the lame time, very opake. Some of thele metals, namely, thofe called 
ferfctl, are unalterable by lire, and cannot be entirely, or even partly, deprived 
of phlogifton: but as every metallic fubltance is incapable of uniting with 
earthy matters, while it rerains its metallic date, therefore no perfect metal can 
be vitrified. The cafe is different with thofe metallic fubftances, the phlogifton 
of which may be burnt, or otherwife deftroyed. The earths or calxes of molt, 
perhaps of all combuftiblc metals, when not perfectly deprived of all their 
phlogifton, are capable of being reduced to a vitreous ftate, by means of their 
remaining inflammable principle. As they are not then in a metallic ftate, 
they can facilitate the fufion of vitrifiable earths, may contract with thefe an 
intimate union, and reduce them to a ftate of perfect vitrification: but thefe 
phlogifticated calxes of imperfedl metals promote vitrification more or lefs, * 
according to their particular natures. Some of thefe, as, for inftance, tin, 
cannot be without great difficulty brought to that precife degree of calcination 
that is neceffary to vitrification ; becaufe the heat required for this purpofe 
deprives them of all their phlogifton, and renders them in a high degree 
refractory. Others, in whatever manner they be calcined, either retain too 
l.ttle phlogifton to be fufficiently fufible, although they ltill retain enough to 
give them color •, or if they be not calcined fo much as to lofe their fufibility, 
they cannot be melted but into opake mailes, fo nearly in a metallic ftate that 
xhey cannot be united intimately with vitrifiable earths. Such, elpecially,. are 
the earths of iron and of copper. 

Of all metallic earths, that of lead is fitteft for vitrification. This metal, 
which contains a large portion of phlogifton, is quickly deprived of fo much of 
it, that it lofes its metallic ftate, and is eafily melted into a tranfparent vitreous 
rnafsi but it has, at the fame time, this remarkable property, that when once 
it has loft as much phlogifton as is neceffary to dilpofe it to vitrification, its 
calx ftrongly retains as much of it as is neceffary to give to it its greateft de¬ 
gree of vitrefeibility j and that it may be looner diffipated into vapors by the 
continued action of a very intenfe fire, than it can be changed into an earth 
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totally dcphlogiflicatcd, and confequently refractory, ’f.l.c the c,fixes of {in <u\! 
ofregulus of antimony. Deftdes, the fnfible earth of Jc.vi o. or.c of »heib ih.,L 
retain the lcaft color. All thefe qualities render it prefer.. Me t > an-; other me¬ 
tal ic earth for the purpofes of vitrification. The earth of b'hmurh, h m 
the above-mentioned properties rdemb.es the earth of lead, mav ; o.fivblv Iv 
employed with equal fuccefs: but as the calxes of had are much m:xv c\. m 
rion than thole of bifmuth, the uil* of this femi metal is not km;,.-,;; ,« manu¬ 
facturer i of glafs. 

In whatever manner the calx of lead has been prepared, pm.-ibed ;«„■ 
really in a calcined and not in a metallic :mu,\ it nnv be ufed in wj:. u 
Accordingly, the grey c..!x, or afhei of lead, nu'aie-'t, red leal, j t •,* • 
ceruF, and all the precipitates of lead, fepar.-ted front acids by uimw r.fiuc t< ■ 
mediate Jubilances, being mixed with find or any other vitc-ftciL 1 !.* florv, ,v.d 
expofed to a fuflioient degree of fire, do always promote the fufinn o ; ' t -h * 
matters, and form with them ,,/afirs mote or Ids hard and tran'pcmnt, ;nv..-rfi 
ing to the firengtlt of the fire and die propot tion or’ the ingredient'.. 

-the earth of lead conlhmtly retains, as we have laid, enough of the inflam¬ 
mable principle to preferve its fufibiiity. Whence is ex poled fin ply to the 
fue, it vitrifies with a very moderate heat. It has more phlogifion Vlun is ;v- 
quifite for its vitrification. The fufibiiity, fluidity, and adivity of ii:is <*»;|* 
of lead, when pure, are fo great, that it cannot be contained in any crucible, 
all which it eafiiy pervades: therefore pure glafs of lead is never made. Pui 
as the calx of lead lias more phlogillon than is required for its own vitrification, 
ir - • ’vide this excels of inflammable principle with any unmetallic eanh: 

■ ') v b it is mixed, and thus may produce their fufion and perfect vitiifi 

I he gIdles formed by a mixture of calx of lead with i;nmet.djj< 
'■’-i- more confidence, hardnefs, and Jefs fufibiiity, than pure glafis o 
sc' i:e proportions of calx of lead and of land employed in thde kind 

'■ ’ are from Qne part to two of calx of lead, to one of land, or <■ 

■ cm; id Hints. 

v\ e may obferve if^on the fubjecl of glafles that contain no other flux than 
pn login on or metallic earths, of lead, or of any other metal, that none of 
them are perleftly while, but are all more cr left colored; becaufc mAy. 
is as chemtrts know, the principle of colors. Secondly, thefe yhmm h’i'ivr ,i 
greater der.fity or fpeciric gravity than any natural cryftalline ALoac, all me¬ 
tallic earths being heavier than any that are not metallic. 

Thirdly, metallic girdles are generally fomevhat lefs brittle, are !■ fi fidfie , r> 
be broken by the alterations of heat'and cold, and have mo*e a eeimmi 
iinocthnefs, or, as it were, un&uofny, not cr fitly to he deferiberi, ,!,.(» <■! fp'i 
made altogether of unmetallic earths/ Thefe properties cun only be attributed 
to the inflammable principle, a pretty confiderable quantity of which U united 
with them. A s' thele latter qualities ofglafs arc valuable, a certain quantity of 
calx of lead generally enters into the compofition of moil: fine glaficq which 
arc diflinguilhed from ordinary glafs by the name cryjlal-glafs. " ' 

From what we have laid concerning the properties of metallic earths in vkrb 
fication we may perceive, that the more calx of lead, or other metallic earth, 
enters into the compofition of any girds, the more fufible, ibis, colored, and 

fi tie life 




Sjo V I T 

denfe this glafs is; and reciprocally. The colors given to glafs by calxcs of 
lead are (hades of yellow. 

Saline fubftances are the fecond kind of fluxes ufed in vitrification : but all 
thefe fubftances are not equally fit for this purpofe; not that they are not all 
very fufible, but for feveral reafons hereaftfi to be mentioned. 

Firft, neither the pure and difengaged acids, nor volatile alkalis, nor ammo* 
Siiacal (alts can be employed as fluxes in vitrification, becaufe none of thefa 
faline matters is fufficiently fixed. Their volatility is fo great, that they may 
be totally difiipated by fire before they could aft in any degree upon vitri- 
fiable earth. 

Secondly, none of the neutral falts with bafis of fixed alkali, containing 
either vitriolic acid or marine acid, can be employed as fluxes in vitrification. 
This proceeds, not from their want of fufibility, or of the neceflary degree of 
fixity, but from the union of the acid and the alkali ; which, is fo ftrong, that 
they cannot aft with fufficient force upon other fubftances, and particularly 
upon vitrifiable earth. The faline matters fit for vitrification are, fixed alkalis , 
vegetable and mineral; nitres with bafis of fixed alkali; fedative fait , and borax \ 
fufible fait of urine , or rather pbofpborie acid . 

Of all faline matters, fixed alkalis, vegetable and mineral, are mod fre¬ 
quently ufed in vitrification. Thefe alkalis are fufible with a moderate heat; 
they arc fo fixed that they can refill during a fufficient time the heat of ordinary 
vitrifications; and they aft powerfully upon flints, fands, and other vitrifiable 
(tones. The proportion of alkali to fand, in order to make good glafs, is, from 
one to two parts of the former ingredient, and two parts of the latter. 

Nitre produces in vitrification nearly the fame effefts as fixed alkalis, altho* 
it be a neutral fait, the alkali and acid of which are united together nearly as* 
they are in common fait, which however does not produce in vitrification 
ifimilar effefts. The remarkable difference in this refpeft betwixt thefe two 
falts, and betwixt the nitre and the vitriolic falts, muft be attributed to the 
great affinity of nitrous acid to the inflammable principle; which affinity is (b 
ftrong, that when nitre is expofed to fire in veffels not perieftly clofe, the acid 
quits its alkaline bafis to unite with the phlogifton of combuftible matters, 
?ven though thefe be not fenfibly in contaft with it. Hence nitre expofed 
during a certain time to the aftion of a ftrong fire, is gradually alkalifed, and 
then becomes capable of diflolving very effeftually vitrifiable earth. This alka¬ 
li fl. Jon is produced fo much more eafily in moft vitrifications, that the ingre¬ 
dients employed generally contain foine inflammable matter. Common fait 
cannot be alkalifed in this manner, becaufe it cannot be decompofed by the 
contaft of inflammable bodies* and therefore is not ufed in vitrifications : but 
as vitriolic 4cid has $ ftrong affinity with phlogifton, we might be inclined to- 
think, that vitriolic falts with bafis of fixed alkali, which alfo are never ufed in 
v itrification, might‘perhaps be . employed along with fand or other vitrifiable 
matters containing a larger proportion erf phlogifton than the ingredients now 
commonly ufed do: but I do not know that any fufficiently accurate experi¬ 
ments have been made on this fubjeft. 

Fixed alkalis or nitre cannot be formed into tranfparent glafs by being melted 
fingly ■, becaufe thefe (alts contain too little of the earthy principle; for they 

form 
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form true glafies when they are mixed with a fufficient quantity of this principle, 
as with fands and other earthy matters : but borax, fedativ'e laic, and the fulible 
fait of urine, may be melted without any earthy addition, into tranfparenr 
vitreous mafies; and hence we may conclude, that thcfe felts contain a larger 
portion- of the earthy principle than nitre or fixed alkali. They neverihekls 
very powerfully promote the vitrification of other fubftances. Thcfe falts au* 
not employed in the manufacture of large quantities of glais, becaufe they are 
too dear. Borax is fometimes ufed for making fmall quantities of ionic parti¬ 
cular kinds of fine glais. 

Arfenic may be enumerated among vitrifying fluxes, as it is fufible and 
vitrefcible fingly, and is alfo capable of promoting the fufion of vitriliable 
earths •, for which purpofe it is frequently employed as an ingredient in vitreous 
compofitions. As arlenic partakes both of the metallic and faline properties, it 
probably a£ts in vitrification both as a fait and as a metallic earth. The quantity 
therefore of arfenic neceflftry to promote vitrification, is intermediate betwixt 
the quantities of calx of lead and of faline fubftances that are necdTary for that 
purpofe. But we muft obferve, that as arfenic is very volatile, a great part 
of it efcapes in vapors upon the firft application of heat, and that the 
quantity remaining is always uncertain. Arfenic cannot well be employed as 
the foie flux for vitrifiable earth. When we intend that a certain quantity of 
this matter fhould remain in the compofition of a glais, one of the bell methods 
that can be ufed for this purpofe, is at the fame time to add nitre to the ingre¬ 
dients of this glais; becaufe the arfenic uniting with the alkaline bafis of the 
nitre forms the neutral arfenical fait, in which the arfenic is confiderably fixed. 
But as this neutral arfenical fait is eafily decompofed by contact of pfilogifton, 
therefore no calx of lead or other iubftance containing the inflammable prin¬ 
ciple ought to be mixed with arfenic in the compofition of glafs. J have found 
by experience that this neutral arfenical fait is very difficultly manageable in 
vitrification.s, not only for the reafon now given, but alfo from the property it 
has of powerfully corroding and pervading crucibles and pots. In many 
mixtures I have found that it quitted the vitrifiable earth with which it was 
mixed, and a&ed upon the crucible, which it penetrated and diffolved. Thefe 
experiments induce me to believe, that arfenic has a greater affinity with clay* 
than with vitrifiable earths j which I propofe hereafter to afeertain further. 

From Mr. Pott’s experiments, chemifts know, that vitrifiable, calcareous, 
and argillaceous earths, each of which are fingly unfufible, do reciprocally 
promote the fufion of each other, when mixed together nearly in equal pro¬ 
portions, and expofed to a very violent heat % and that from,, thefe mixtures 
matters perfectly vitrified are formed. But as we do not know the caufe of 
this fingular fufibiiity, we cannot determine whether it is prodtfefbv a phlo- 
giftic or by a faline fubftance, or perhaps by both. 

Glafies that) contain no other fluxing ingredient than phlbgiftic matters or me¬ 
tallic earths, partake of the properties of thefe metallic earths *, and alfo glafies 
that contain only faline fluxes partake of the properties of falts. The latter, or 
faline glafies, when pure and well proportioned are lefs heavy, lefs denfe, harder, 
whiter, more brilliant, more brittle, than the glafles containing calx of lead ; 
and glafies containing both faline and metallic fluxes do alfo partake of the pro- 
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perries of both thefc fubftances. In general, gktfies too faline arc foft, ancf 
eafily ihfceptible of alteration by the adion of air and water-, efpecially thole 
in which alkalis prevail; which latter gUfles are alfo liable to be attacked by' 
acids, as we evidently fee from the properties of the vitrified matter that is? 
made with an excels of alkali, for the preparation of liquor of flints. Glafies 
Containing too much borax and arienic, although at fir It very beautiful, do 
quickly tarnilh and become opake when expofed to air. 

From what we have ft id concerning the properties of fluxes, phlogiftic or 
faiinc, wc may know how 10 adjult tiie proportions of thele to the fand, or 
po vdered flints, for the various kinds of glafs. Thus if we require a glafs 
that is denfe, fufible, and not faline, one part and a half of red lead or litharge 
may be mixed with one part of land, and fuied together. If equal parts of 
find and of cab: of lead be employed, a glafs ibmewhat lefs denle and harder 


will be produced. 

If a ghils be required of very lit'le denfity, only faline fluxes muft be em- 
ployed.^ A g!ufi> of this kind may be compoled of fix parts of fait of tartar, 
or ul potalb, or of puritied loda, mixed with eight parts of fand or of flints; 
or o- four parts ot any of the above-mentioned alkalis, mixed with two parts 
of nitre or of borax, and eight parts of verifiable earth. Thele glades muft 
be i.u iohg in the lire (or the ivaions hereafter to be mentioned. 

When a ayfbu-glafs is required which fhali be of an intermediate quality 
betwixt the metallic and Inline glades, it may be made from a mixture of one 
l art of the al’ove-mauioned fails, one part of calx of .lead, and two parts 
fh:vl or other vitrifiable earth. By varying the proportions of thele in- 


gyedients, many different kinds of glafies may be produced, each of which 
may be good, if the quantity of each of the fluxes employed be proportionable 
to its verifying power. Several good receipts for glafs, and factitious cryftal, 
may be found in Neri's Art of Making Glafs , with Notes by Merret and Kunchel , 
to which work we refer for many interelling particulars. We inall how¬ 
ever obferve, that the proportions of the fluxes neceflary to produce any re- 
qu red kind of glafs cannot be precifely afeertained, for the.’following rcalons. 

Fiill, the fands, flints, and other Hones commonly employed for making 
of glafs, are not all equally fufible. Thus the quartzofe fand obtained by 
waffling an earth found near Nevers, known to manufacturers of glafs and of 
p ;t:cry by the name ot' fand of Nevets, may be alrnoft entirely .inched when 
cxp.hed to a good vitrifying heat; and by a moderate heat its grains may be 
coniid- r.dd / iounded. 1 know fome other hard Hones, which in a violent fire 


are ‘till a ore fufible, and emivertible into an almolt t rani parent glafs without 
;• ’ Ji,ion. The fulibility of thele viticlcible Hones is caufed by fome unknown 
1 rogvneous matter united with them. Thele fufible fands and Hones require 
much Ids quantity of flux to promote their vitrification, than other fands or 
vitrifiuHe Hones, whicli are much purer, and therefore more refractory. 

S;condiy, although the phlogiHic and faline matters employed as fluxes in 
vitrification are lufliciently fixed to fup port the degree of fire neceflary for the 
iufjoi* ofgiais, they are neverchelefs far from being fo fixed as vitrifiable earth. 
The fire ncct ffury for the perfect fufion of glafs, is even fuflicient to evaporate 
ihcrn entirely. Accordingly in ghils-houfes where the pots are uncovered, a 


vapor 
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vapor or frnoke continually rifes from their furf.ire, vvliich is nothing elk* than 
the Inline and phlogiftic fluxes in a Hate of continual eX’halat on. i fimr ; i ic 
longer glafs remains melted in the fire, the harder and more diincuhlr •. fi* 
it becomes, and the more it partakes of the properties of pure viniihf-k t . 
Accordingly, even when a very hard glafs is required, inch a quantity c-r 
ought to be added, as fhall at firlt promote a perfect fulion ; and this fufk-n in. ot 
to be continued a long time till a coniidcrable quantity of the flux is gradu.fii/ 
difiipated, and till the glafs has acquired the requifite degree of ha.dno-ls, pro- 
vided that the fire be fufiiciently ltrong to maintain the l'ufion notv/i<iif.au thy; 
the lofs of flux. From thefe oblervarions it appears, that ve cannot p,\- 
cifely afeertain the proportion of flux to vitriliable earth, unit*!-; we knew the 
fufibility of the fund to be employed, and the degree of heat which u. : be: 
excited in the furnace. 

The faline fluxes, and efpecially the fixed alkalis employed in vi trifle;. Cm, 
are generally rendered impure by a mixture of feveral heterogeneous matf> i 
and efpecially by. neutral falts not verifiable, and by a certain quantity of in¬ 
flammable principle. In manufactories of bottles and other common gkr, 
the alkalis employed arc not previoufly purified, but are even mixed with r 
earth of the afhes of the burnt plants, which earth is alio much difpolt d to 
vitrification. Accordingly, to make glafs of this kind, find is mixed with com¬ 
mon wood-allies, fometimes even with thofe which have been lixiviated, to¬ 
gether with fomc unpurified potafh, foda or kelp ; and from this nfivture a 
brown, dufky, not very tranfparent glafs is produced, which is prefir,vd in 
common fale for wine bottles to clearer and more tranfparent gluis. But when 
a fine, white, and very tranfparent glafs is required, the alkali mu it be per¬ 
fectly purified from all heterogeneous matter, by lixiviation and calcination. Cm 
the article Alkali (Fixkd). 

As a- too large quantity of the inflammable principle is the < hief rauf; of »)■- 
colors and pf the opacity of glafs, when a perfectly colorlefs ami iranlpiuent, :-,h 
is required, not only the alkalis mull be deprived of all their fiiperabundr- 
phlogifion, but alf» the lands or flints employed mull b. purified from mvy . 
this principle which they may contain. The method uf.xl fot tld> j.ivp ■! >. 
by mixing together the due proportions of finds and falls, by exp n 
mixture during a confiderable time to a red heat, not intenfe or-ougij i > uv. l - 
it. By this calcination, the phlogifion of thefe matters is bmm md dddp.u , . 
all color is deflroyed, and the glafs produced is alio mom t hvr 40 i hr'-- 
liant. This firft mixture of materials of glafs, w 1st 11 calcine !, is called 
/ riit\ and this fritt is ufed in large manufactories not only for the irr.r; gl v.-., 
but alfo for the common brown glafs-, not with an intention to render ini; Jau- 
kind of glafs colorlefs, but became during this calcination, the lalts and e. 0 
begin to a< 5 t upon each other, and to incorporate in a certain degree *, by wl 1 h 
a great part of the effervefcence and f-veiling occafioned b) the* iv.fi lion nj 
thefe matters, which happen when they are at once oxpokvl ro a melting h 
are avoided. Accordingly when matters not previouflv fibn-d arc. 1, fi 
in finall experiments, the heat mud be applied gradually nrh.-iwiio the-. !- 
fwell, that frequently the greateft part of the mixture ru:..-; tuc cm iife 

The due degree'of heat is an effentid noint in makf--- of r-v. l\- fi o- •' , 
not only to be very ltrong, but abb maintain-.d Jur.np tv v. k. 
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manufactories, the glafs is kept fufed during ten or twelve hours before it is 
•taken out of the pots. Accordingly their glafs is always more perfect than 
that which is hafiily made in fmall quantity in two or three-hours. Good 
glafs, although kept in fufion in a very great hear, is not perfectly liquid, 
it is always iomewhat thick, and when taken from the crucible, it may be 
drawn out into line wire or threads; wh|ch fhews that it has a certain con¬ 
fidence and a very fenfible tenacity when it is red-hot. It is not tranfparent, 
while it remains red-hot, not even when it has become perfeClly hard. Another 
remarkable circumftance is, that glafs which is fb brittle when it is cold and 
tranfparent, is very ductile when it is fo heated as to be opake. We might be 
induced to believe, that the difengaged fire with which the glafs is filled when 
it is red-hot, produces upon it the fame effedt that phlogifton, or combined 
fire, produces upon metals. The du&ility of red-hot glafs is very ufeful; for 
by its means all imaginable fliapes may be given to glafs, and numberlefs vefiels 
and utenfils may be eafily formed of it 

As foon as glafs-vefiels have received their intended form, they mufl: be 
cooled very gradually, otherwife they would have no folidity, and would be of 
little ufe, as they would be liable tc be broken by the fmallefi: ftroke, or by 
a flight change of heat and cold. This inconvenience is prevented in glals- 
houfes by carrying the glals vefiels as foon as they are formed, and while yet 
red-hot, into an oven too little heated to ddlroy their, form, but in which 
they may be very gradually cooled. This is called annealing the glafs. 

Notwithftanding all the care taken in the manufactories of the finer kinds 
of glafs, as cryftai-glafs and plate-glafs, to make them perfectly good, they 
are nevertheless feldom found quite free from faults. The principal faults 
in glafs are, colors, bubbles, and veins. The colors which generally hurt 
glals, cfpecially that kind which contains faline fluxes, are lhades of green, 
olive, and blue. Thefe colors are deftroyed by manganefe , which being added 
in fmall quantities, clears the glals, and is therefore fometimes called by artifts, 
the foap of glafs. This effeCt of manganefe cannot eafily be explained, for it 
Ins the property of tinging glafs with a purple color. Mr. Montamy, in his 
*Trai f e des Couleurs pour la Peinture en Emails has a very fine and ingenious thought 
upon this fubjeCt, which is, that the manganefe deftioys. the above-mentioned 
colors, by adding to thefe a purple tinge, and by the mixture producing a black- 
ifh-brown color 5 and that as blacknel's is caufed merely by an abforption of the 
rays of light, therefore the blackifh tinge given to the glafs by the above mixture 
of colors, prevents the reflexion of lb many rays, and thus renders the glafs 
lefs colored than before. The caufes of the bubbles and of the veins in all 
glafs even when mod carefully prepared, and the methods of preventing thefe 
faults are little known. No relearches have been made upon this fubjeCt, by 
i.ny chemift excepting by Mr. D’Antic, whofe experiments are published in the 
Memoirs of the Academy. But however interefting thefe may be, this matter 
requires further examination. As the veins of glafs, unlefs they be con- 
fiderable, .are feldom very perceptible in the finer kinds of glafs when well 
compounded, and carefully made, they have therefore been hitherto negleCted. 
Nevertheless we ought to inform thofe who are interefted in the progrefs of 
arts and fciences, that fince the important difeovery of achromatic telefcopes 

has 



has been made, the correction of this fault in gLf, dd'tTvrs .trcti:!. 
need only inform thole who would attempt this improve mont of plat-, . * 
objeCt-glafs of thefe telefcopes is compofed offeveral glaftbs oi tlirixiu.t dep.vcs 
of dcnfity ; and that the effect of this compofirion or different 11 }dies is (iup- 
poling fhem at the fame time to have the due curvatures), that telefcopes n:,iy 
be made, which do not exhibit irifes when looked through, which are there¬ 
fore infinitely preferable to ordinary telefcopes, and from which aftronomy may 
receive much advancement. 

Some great geometers have determined the denfity and the curvature that 
theie objedt-glafles ought to have. But in vain have Euler, Clairaut, and 
D’Alembert illuftrated this part of dioptrics by means of the moll fublimc 
theory, unlefs glaffes can be made which fliall be capable of producing the 
effefts required. No certain and conftant method is yet known for making; 
cryftal-glafs for this purpofe. A celebrated Eng!ifit optician, Mr. Dollond, 
who has himfelf had a confiderable fiiarc in the difeovery of thefe new teief- 
copes, does indeed make them very good (p ). But our opticians, who procure 
from England the" fame glafs that is employed by the Englifh opticians, affirm 
that this glafs is very faulty •, and that amongft a large quantity, ionic pieces 
only can be found fit for the purpofe: hence we find that if is not conitanily 
made good in the Englilh glafs-houfes. 

A certain method therefore of making fuch a cryftal glafs as is required, 
ftill remains to be difeovered. Two kinds of glafs are required tor the object - 
glafs of achromatic telefcopes. One of thefe is a light cryftal-glafs, made 
with faline fluxes, like the French mirror-glals. 

Good pieces of this kind of glafs may be eafily fpund/ The other kind of 
glafs is a denfer cryftal-glafs, and therefore contains dome calx of lead in ita 
compofition. Such is the Englilh flint-glafs. The denfity of this glafs ought 
to be fuch, that a cubic inch fhall weigh fourteen hundred grains. A perfect 


(p) The indifthi&hefs of the images feen 
through common telefcopes proceeds chiefly 
from this caufc, that fome of the colored 
rays of light are refra&ed more in palling 
through glafs, or any refracting medium, than 
the others. Slid do therefore produce prif- 
matic colors. The late ingenious Mr. Dol¬ 
lond found, that this difference of refran- 
gibi’.ity of the colored rays was much greater 
when the rays palled through fome lands of 
glafs, as crown-glafs, than through others, 
as flint-glafs. By adding therefore to the 
convex ebje& lens of telefcopes (which was 
made of crown-glafs) a concave lens made 
of flint-glafs, the curvature of which was 
not fufficient to deftroy the whole Conver- 
gency of rays of light produced by the con¬ 
vex lens, he countera&ed the error proceed¬ 
ing from the different refra&ion of the co¬ 
lored rays in palling through the convex 
lens, and,by thus untqng thefe fevcral rays, 


formed one diftin£t image. This power of 
different kinds of glafs, by which they re- 
frail differently the colored rays is not pio* 
portionable to the denfity of the glafs; al¬ 
though calx of lead added to glafs Angularly 
encreafes this difference of refraction. The 
author of the Dictionary fays, that JVlr. Dol-- 
lond had a great (hare in this dilcoveiy. 
He was the firft perfon who attempted or 
who executed this improvement. %Ve may 
indeed obferve, that long befoic, in the year 
1713, Dr. David Gregory, the celebrated 
Protellbr of Aftronomy at Oxfoid, did fug- 
geft, (in his Catoptric# et Dioptrica Sph^tica 
EUmcnta) that by compounding the ob)e<F! 
lens of a dioptric telefcope of fevcral ineuu of 
different refra&ive powers, the image might be 
rendered more diltinil, in the fame manner 
(fays he) as it is done by the compounded 
media of the eyes of animals. 
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tm’d oi tins hind cannot be obtained without great difficulty. I have been 
by dav mieli-igcnr reivns, v. ho have confidered this iubj.fl: of achro- 
U: : u ten mop.that the ;jv"ilitics i flenti a! ly requiiite in this glafs were, that 
■ t mu’, pd be V’ ry rranipav m mid perfectly free from veins, to which it is 
l p-bcp and that' a dmht tinge of yellow’and even a few bubbles were not 
v / r y mmrious. 1 have nvde many experiments to obtain a cryital glafs tree 


i:'w:n vmv, but have met v/;ih great difficulties. The veins are undulated, 
3'y ( hod w i in -1 1 a{•]?!• :r win n two liquors of different denfuic% as water and 

fmo (,i wine. me madid together, and before they are well mixed. This 
type j ar.ee ihev. ;, that imm imre; fi; radar happens in the making of ghifs. I 
•-no., i-.vored to e. r. vi this fault lay a very easeful mixture, and by a compleat 
b’ho'i. But 1 c-unm-., ils.it although I have expoled thele glafles to very violent 
.n:d long continued lues, am] have f.-veiai times pulvcrifed and ground them, 
;.jui fvpcaud the 1 offer, I have net been able to procure any perfectly free 
:i ■).) v v ins. 1 have be- n pr-•vented L y other mccfliiry occupations from 
' ' nr.nmr y my < xperiiru nti on this Lubjcyr. but although thofe which I have 
: s>’e 1 od u a f r - ly Ib.cw the liifdcuity of making glafs of the required den fit y, 
:um aim b limb be p< i/e !ly five firm veins, this difficulty nevertheless does 
ii't appear uiMurmountabici am! 1 do not doubt but that by patiently pro- 
ihm inquire, we may m'i.oat the defired furcefs. 
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j ' or km, according to their quantity, the tranfparency of the glais. 

; • i.'.r,: .'nit may be perceived in glals, when it contains feme earthy matter 

) o: it.!., .pb’ok t-i the action of fluxes, as vitnfkble earth is j fuch as, for inflance, 
op’d me* alia ecu v.;. that are too much dephlogiiticated, particularly the earth 
u; !m.. A11cudingly, thefe earths are employed to make or..ke or femi-trani- 
i ni. i.t cfekes, as enamelt, artificial opals, and other fuch (tones. Another 
pi. ’i' may be made concerning the transparency of fome kinds of glafs, that 
; • d d, U'J fi. bv a too long expoiiire to violent heat. As all fluxes, phlo- 
; , ! • i iaiirm, ; :e much lets fixed than verifiable earth ■, and as fome fluxes 

- ■' ■■ u.ad :ii, n ogams, or Lis capable of becoming fixed by being mixed with 

‘ 1 -h: < - ili; the tv.ufe therefore of the lofs of tranfparency which fome 

• a. .. iuiiu- lay ri too violent fire, is, th.a a part of their flux is diiTipated, fo 

i . ■ in L jdafl'cs ..re decompofed, and that they contain fo much earth that 
'* ’ f’-x is mc.qv.blc of keeping them complearly fufed. I have obferved that 
be i iormvd by a mixture of argillaceous, and gypfeous or calcareous earths 
■ g* mere lifble than any others to this lofs of tranfparency. hee Alkali, 
mrn. fib. KNCtcii,, at;. I fevtral other articles relating to vitrification. 

'-..kv. V I T R I O I, y . This name is particularly applied to three 
ip nvI vmiolic fairs with rnitallic bales. Thefe falts arc, i. The combination 
‘•L itiii/he acid wall iion, called martial vitriol^ Engiijh vitriol , green vitriol , or 
>■’ tc;feres. 2. The Jilt refulting from the union of the fame acid with 
’cr, c ikii ?;/.*':/ i ctger., / luc vitriol, Gvpricn vitriol^ or blue copperas. 

3 ' The 
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3. The fait compofed of vi trie lie acid with zinc, called iltriol of zinc, white 
vitriol, white copperas, and Gojlar vitriol. 

We have obferved under the articles vitriolic arid and [alts, that the name 
vitriol ought to be applied to all vitriolic falts with metallic bafis Thus, lor 
inftance, the fait compofed of vitriolic acid and gold may be called vitriol of 
gold j and the fait formed by . the union of this acid with iilver may be called 
vitriol of fiver, or lunar vitriol, Perhaps all vitriolic falts might be conveniently 
comprehended under the general name vitriol. The properties of vitriolic 
falts are mentioned at the articles, Acid (Vitriolic), Alkalis, Earth 
(Calcareous), Salts, Selenites, Gypsum, Alabaster, Spar, Smeltikc. 
<?/Ores, and of the feveral metallic fuhfiances. 

DCCXX. UMBER, (q) 

DCCXXI. VOLATILITY. Volatility is a property that many 
bodies have of being reduced into light vapors, which exhale when they are 
expofed to the afltion of fire. 1 his quality is oppofed to fixity. The caufe of 
it is the greater or lefs dilatahility which bodies have when expofed to fire. 
Perhaps every body is, rigoroufiy fpeaking, volatile : but as there are fome the 
volatility of which can be only rendered fenfible by the action of a fire much 
more violent than any which we can produce, we confider thefe bodies as being 
fixed, or not volatile. See Fire and Fixity. 

DCCXXIJ. URINE. As urine is an excrementitious animal liquor, it 
contains only luch principles as are ufelefs or hurtful to the animal economy; 
and is accordingly found to be nothing but a lixivium of different faline fub- 
itances, which cannot enter into the compofition of an animal body, together with 
a quantity; not very confiderable, of a faponaceous, extradive, and very putref- 
cent matter. In urine we find none of the gelatinous fubflance that is con¬ 
tained fo copioufly in other, animal liquors that are not excrementitious •, for this 
gelatinous fubflance, as we have faid under the article Jelly, is the principal 
conftituent, nutritive, and reparative part of animal bodies, and could not 
therefore without fome confiderable fault or diforder in the animal economy be 
rejeded with any excrementitious matter. The urine of healthy animals is 
therefore nothing but a ferous faline liquor, that may be entirely evaporated, 
without fhewing any gelatinous matter. 

The frefh urine of healthy animals is tranfparent, and fomething yellowifh 
or citron-colored, has a flight fmell, a faline naufeous tafle. and does not 
change the color of fyrup of violets to a red or to a green : but this fiquor 
varies confiderably when the animal economy, and efpecially the bigeilive 
organs are diflurbed. Accordingly, phyficians carefully obferve the urine of 
their patients •, but although they often receive much afliftance from fuch obfer- 
vation, it is a dangerous error that quacks lead many ignorant perfons into, to 
believe, that by the mere infpedion of urine all dileafes may be difeovered, 

(q) Umber. Umber is a very light, and, according to Linnjrus, tn a red earth ; 
dufky-colored earth, which is fomewhat in- whence the latter author corjedures that it 
flammable, and emits a ftrong fmell when contains fome iron, h feems not to have 
it is burnt. JBy calcination it is changed, been much examined- 
according to Waller jus, to a white earth, 
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Phyficians, who have pafled their lives in an attentive obfervation of the figns 
of difeafes, are too fenlible of the infufficiency of every aid to decide certainly 
concerning the nature of many difeaies. But this reflection ought to be a mo¬ 
tive to inquire into the various changes that urine undergoes in different ftates 
of the body, more accurately than has *bepn hitherto done, efpecially as the 
improvements daily made in chemiftry may give us hopes of throwing more 
and more light upon this and other interefting fubjeCts. 

The qualities of urine are very apt to vary eonfiderably, even without any 
very perceptible derangement of the animal economy. For inftance, it is feme- 
times much more copious than at other times. This difference of the quantity 
of urine has been obferved to depend much on the quantity of perfpiration and 
of fweat that have been exfuded at the fame time; for the nature of thefe fluids 
is very fimilar to that of urine. Generally, when the urine is in Imail quantity, 
it is deeper colored ; and reciprocally. 

The urine of perlbns afflicted with hyfterical #nd melancholical fpafms is 
frequently copious, limpid, and purely watery or ferous, without color or 
Xmell. This urine is called crude urine. Thefe fame perfons do alio frequently 
difeharge urine in fmall quantity, that is high-colored, that has a ftrong fmell, 
and that quickly becomes turbid when expofed to cold. We tmy obferve, that 
the fediment which renders this urine turbid may be again rediffolved by more 
frefti and warm urine, and is therefore of a faline nature. 

Certain odoriferous fubftances, taken internally, as turpentine, afparagus, 
and others, are well known to communicate quickly their fmell to urine, even 
in perfect health : but I have alfo feen perfons fubjeCt to pains of the head and 
to bad digeftion, proceeding from a melancholic or hyfterical temperament, 
who difeharged urine, in which I could evidently perceive the fmell of coffee, 
fpices, onions, fruits, roots, and even of broth, and other aliments. The 
urine of thefe perfons was habitually acid, reddened fyriip of violets and blue 
paper, when it was recent, and efpecially after eating fruits and roots, or 
drinking even a very fmall quantity of wine. t « 

From thefe two latter obfervations we may perceive, that urine depends much 
on the ftate of digeftion, the faults of which may therefore be difeovered by 
examining that liquor. 

Urine is ftrongly difpofed to putrefaction. In ten or twelve hours, when the 
weather is warm, it acquires a ftrong fmell; and in great heats, this fmell may 
be perceived in five or fix hours. The beginning of .the putrefaction of this 
liquor may be perceived by a putrid, difegrceable, but not pungent fmell. The 
fmell afterwards becomes pungent, and difeovers a volatile alkali, which is very 
copioufly difengaged in the putrefaction of this liquor. Although the ^agree¬ 
able fmell that is perceived at firft in urine beginning to putrefy ha^lnot the 
pungency of volatile alkali, it. ncverthelefs feems to be produced by this fait; 
for by mixing any acid with urine in this ftate, its, fetid fmell is immediately 
deftroyed. By the fime means alfo the fmell of veflels in which urine has been 
contained may be deftroyed. Op the contrary, by mixing fame fixed alkali or 
quicklime with frefti urine, a ^ungent fmell of volatile alkali and of putrid 
urine is inftantly produced. As in fo fhort a time no real putrefaction can 
happen, we muft attribute the difeharge of volatile alkali in this experiment to 

jst decom- 



U R. I 81 9 

a decompofition o'jWfal ammoniac, which is contained in the freflieft urine, as 
we fliall icon Akw. 

If the frtfli urine of a heal'hy perfon be diftiiled in clofe vefiels, nothing 
is obtained from it with the heat ed boiling water, but a. pure phlegm wnh a 
ilightly naufeousjmell. This phlegm is generally. J- parts or more of the whole 
urine;, but the quantity <?f this and cf the other principles of urine are 
very various. 

As nothing but phlegm is,Separated at firftin this did illation, when therefore 
urine is to be analyied, the operation may be accelerated and Amplified by eva¬ 
porating it over the fife in an open velleh We may then onLrve, that while 
'the phlegm of the urine is evaporated, the remaining liquor becomes turbid, 
.and depofites a certain quantity of matter which is almoft entirely earthy. The 
quantity of this earth varies ailb according to the nature of the uiine.^ I: deferves 
a particular examination. 1 he pbfervations of Mr. Heriflant, L'hyfician of the 
Faculty of Paris, and Member of the Academy of Sciences, concerning the 
urine of leveral perfcos afflicted with diicales in which the bones were afiytted 
and wafted (See Memoirs cf the Academy Jor the year 1 758) >, and thofe alio of 
,Mr.Morand»of the fame Faculty, and Member of the fame Academy, concern- 
ring the urine of a woman whofe bones were enrirely fofttntd by the lofs of their 
earthy matter, which was found to contain a tonfiderable quantity of earthy 
iediment fliew, that the earthy Iediment of urine, which is firft tlepofitcd by 
evaporation, is partly at leaft or the fame kind as the earth of bones *, and that 
in a healthy ftate, nature throws off by the urinary paffages all the earthy 
matter that is not required for the encreale or reparation of the bones. This 
earthy fediment appears alfo in putrid urine. 

While the urine evaporates, the remaining part of it acquires a more and 
more deep brown color, by the approximation of the faponaceous extractive 
parts which it contains. When, by evaporation, it has acquired the confiftencc 
of a clear fyrup, or of frelh cream of milk, it ought to be put in a cool place, 
that the leveral neutral falcs which it contains may be cryftallized. The firft 
cryftals that are oChained are a particular kind of fait known to ehemifts by the 
names, native or ejfential fait of urine , fufible fait of urine , pbofphortc fait , and 
mitrocofmk fait. This fait contains the acid proper for making phoiphorus. 
Some part of this fait has a bafts of volatile alkali, and is therefore a kind of 
ammoniacal fait; and the reft has a bafts of fixed alkali. See Salt (Fusible) 
c^Urine, and Phosphorus efKtwcKEL. When the urine contains any falts 
that are more cryftallizable or lefs foluble than the fufible fait, as it frequently 
does, fuch as fclenites, vitriolated tartar, and others, thefe are firft cryftallized, 
elpecially if they be in confiderable quantity. See Crystallization. 

By alternately evaporating and cooling the liquor, the other lefs cryftallizable 
falts, fuch as common fait, a great quantity of which urine generally contains, 
may be feparkted. In the urine of different animals all the neutral falts are ge¬ 
nerally found which they have taken, either along with their aliments or orher- 
wife 5 becaufe thefe falts, not being ufeful in the compofition of animal matters, 
after having circulated fqme time in the blood-veffels, are carried off, un¬ 
changed, along with the urine. 

After all the neutral falts have been obtained from urine, nothing remains 
but a brown, faponaceous, extractive matter, which forms a kind of mother- 
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v.’ater. This matter yields, with a naked and graduated fire, a confiderable 
quantity of volatile alkali, both fluid and concrete, together '•'with feme fetid 
animal oil. With the utmoft violence of fire, a fmall quantity of phofphorus 
may alio be obtained *, and a little common fait may be feparated from the refi- 
duous coal. This phofphorus is produce 4 by a little fufible fait which was not 
feparated by cryftallization, but remained, together with the above-mentioned 
fmall quantity of common fait, diflolved in the liquor. 

From this analyfis of urine we may perceive, that it is compofed of a large 
portion of pure water, in which is diflolved a confiderable quantity of earthy- 
matter, that forms the fediment of urine •, of two phofphoric falts, one of which 
is ammoniacal, and the other has a bafis of fixed alkali •, of common fait and, 
laftly, of a faline, faponaccous matter, which contains a combined oil. In urine 
no gelatinous matter nor uncombined oil are found. 

Such is the Hate of our prelent knowledge concerning the nature and prin¬ 
ciples of urine. It certainly is capable of receiving much addition from future 
inquiries, by which medicine might be much improved •, but we muft, at the 
fame time, confefs, that we cannot receive all the knowledge we wifli 
upon this fubjeft without very long and laborious operations. The moft im¬ 
portant point to be known is the compofition and proportions of the feverai 
conftituent parts of urine : but, as we have already remarked 1 , thefe are very 
variable, according to the Hate of health or of ficknefs, to the differences of 
ronftitutions, aliments, exercifes, difeafes, medicines, and perhaps even to the 
variations of the atmofphere. A knowledge of the differences of the urine in 
all thefe feverai circumftances is very important, but can only be acquired by a 
long and zealous obfervation of thofe phyficians who are inftrufted in the fe¬ 
verai fcicnces relative to their profeflion. 


pccxxm. 



( 8ai ) 



DCCXXIII .\XT AND (DIVINING). The divining wand 
\V is an inftrument, by means of which many per Ions 
have formerly pretended, and fome do now pretend, to difcover under white 
parts of the earth metals, treafures, ores, water, fait, &c. lie hid, without 
digging the ground. They fay, this difeovery may be made by a perfon holding 
the wand horizontally, and by walking along in places where thefe matters are 
expe&ed; and that when he arrives at a place under which any of the above- 
mentioned matters lie, the wand will be forcibly inclined towards that place : 
but that this experiment fhould fucceed, much faith feems to be required in the 
perfon who holds the wand, or rather in the fpe&ators. We may ealily per¬ 
ceive, that the power of this wand is a chimera, which owes its reputation to 
avarice, to ignorant, and to credulity. 

The famous Father Kircher, in his Mundus Subterraneus , in which many 
interefting particulars are found concerning mines, jullly derides thefe fuperfti- 
tious pra&ices, and denies, from his own experience, the truth of the afiertions 
concerning them. He feems, however, to nave fome faith in fympathies, and 
propofes even new divining wands of his own invention •, the effects of which, 
though more dependant on phyfical caufes, are not however more certain. He 
believes, for inftance, that a wand, one end of which fhould be made of fal 
gem, and the other of wood, being fufpended and balanced above a mine of 
fait, would be inclined towards the ground *, and he fupports his opinion by an 
experiment. This experiment confifts in evaporating over the fire a folution of 
fal gem, belcw the wand, which is by this means really made to incline. We 
need not be deeply learned in chemiftry to difcover, that the wand would have 
inclined in the fame mahner if Father Kircher had evaporated pure water 
inftead of a folution of fal gem ; becaufe the water would have equally well 
attached itfelf to the faiine end of the wand 5 confequently this experiment 
proves nothing. 

The fame author propofes alfo to difcover mines of mercury by employing 
a wand, one end of which is made of gold, and the other of wood, in hopes 
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tliai ihe emanations of the mercury would attach themfelves to the gold rather 
than to the wood, and would make it incline downwards. But this effect cer¬ 
tainly cannot be produced unlefs the mercurytwas evaporating *, for which,pur- 
pofe two conditions are neceflary : i. The mercury muft be in a native metallic 
ilate, and not mineralifed, as it is,in cinnabar and, 2. It muft alfo be ekpofed 
to the heat of lome fubterranean fire, by which it is volatilifed and fublimed, 
the ordinary heat of the earth being far too little for this purpole. This fecond 
phyfical or chemical divining wand propofed by Father Kircher is therefore no 
better than the former ; and probably the fame judgment may be paft upon all 
- other wands made upon the fame principles, and in imitation of thefe. Laftly, 
the fame author pofitively affirms, that he hung and balanced a wand, one half 
of which was made of alder-tree, and the other half of fome wood that has no 
fympathy with water, over a fubterranean water, and that he obferved the end 
of the wand incline towards the earth. 

DCCXXIV. WATER. Water, perfedtly pure, (for of fuch only we 
treat in this article) is a tranfparent body,’' without color, without ifnell, and 
without tafte. 

Water is very volatile, and fo very fufible, that it is conftantly liquid with a 
lefs degree of heat than is requifite for vegetation : hence it is generally con¬ 
sidered as a liquid. But when it is expofed to a lefs degree of heat, it becomes 
folid,. like all other bodies naturally folid, which relume their l’olidity when 
they are no longer expofed to a heat fufficient to keep them in fufion. 

When water, that is expofed to a degree of- cold fufficient to render it folid, 
pafies from a fluid to a folid ftate, this change is called the congelation or 
freezing of water ; and the water thus rendered folid is called ice. 

When water is frozen with all the circumftances neceflary for the free 
arrangement of the integrant particles of bodies (which circumftances are 
explained under the article Crystallization), it aflhmes determinate and. 
regular forms. M. de Mairan, in his excellent Treatife op Ice, has deter¬ 
mined, that thefe regularly formed mafles of frozen water are like needles 
croffing each other, or rather infixed into each other, fo as always to form two 
angles, one of which is equal to fixty degrees, and the other equal to a hundred 
ana twenty degrees. 

This regularity in the congelation or cryftallization of water fhews, that it 
is a body not much compounded. We fhall foon fee that it is one of the 
fimpleft of all known bodies. 

Water is not compreffible. This truth is afeertained by a famous experi¬ 
ment, which confifts in including water in a hollow fphere of metal hermetically 
clofed, and in expofing this fphere to a very ftrong comprefiion, by which 
means the water is forced through the pores of this metallic fphere rather than 
fuffer any comprefiion. (r) 

m 

(r) The validity of the inferences drawn tion of fize that water fuffer8 when it pafies 
from this experiment, called the Florentine from a greater to a lefs degree of heat, till 
experiment , has been juftly queftioned. An it begins to freeze, fufficiently fhews, that 
ingenious philofopher, Mr. Canton, has the integrant parts of this fluid are, like 
proved, by experiments fhewn to the Royal thofe of all other known fubftsunCes, capable 
Society, that water is a&ually comprefled by of approximation, 
die weight of the atmofpherc. The diminu- 
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The fpecific gravity of water, compared with that of air in a temperature 
intermediate betwixt the greateft fummer heats and the great eft cold of winter, 
has been determined by the beft experimental philofophers to be nearly as ^50 
to 1 j that is to fay, that any jgivfen bulk of water is 850 .times heavier than an 
equal bulk of air. 

We have laid above, that water is a very volatile body. It is entirely 
reduced into vapors and diffipaced, when it is expofed to the fire, and is not 
confined. 

When water is heated in an open veflel, and is unconflned, it has been 
obferved to acquire no more than a certain' determinate degree of heat, what¬ 
ever be the jntenfity of the fire to which it is expofed; which greateft degree of 
heat is that which it has when it boils quickly. This degree of heat, and alio 
that degree at which water begins to freeze, are fixed and determinate, and are 
therefore very uleful in many chemical and phyfical experiments. Ey means c£ 
thefe fixed points of heat* we have been enabled to conftruCt thermometers, 
which may always be compared one with another; and we have alfo been 
enabled to apply precife and determinate degrees of heat, which are necefiary 
in many chemical operations* See Bath (Water). 

Some philofophers have faid, that the property which water and fome other 
bodies have, of acquiring only a determinate degree of hear, proceeds from die 
rarefaflion cauled by this degree of heat, by which means the fire penetrates 
them freely and without any refinance. See Fire. But this opinion is erro¬ 
neous. The caufe of this phenomenon evidently is, that water being volatile, 

, is reduced into vapors which are conftantly exhaled and removed from the fire, 
? the ait ion of which they elude as loon as they fuffer a certain degree of heat, as 
may be proved by the following confiderations. 

Firft, none but volatile bodies have this property ; bodies ablblutely fixed 
Jbeing capable of acquiring indefinite-degrees of heat: hence the more volatile 
a body is,- the le*s heat it can acquire, and reciprocally-, or, to lpeak geome¬ 
trically, the degrees of heat which bodies expofed to the action of fire, am! 
unconfined, can acquire, are inverfely as their volatility, and confcqucnily di¬ 
rectly as their fixity. 

Secondly, when water and all volatile bodies are expofed to the aClion of 
fire, and fo confined that they cannot freely evaporate or elude that action, 
they are then capable of acquiring a degree of heat that is much more con- 
fiderable, is indeterminate, or rather proportionable to the force with which .y 
are confined, and prevented from evaporating. 

. We have an obvious example of this m the effects of Papin's Digejler. Water 
being confined in this veflel fo that it cannot evaporate, is capable of acquiring 
. a degree of heat much greater than that with which it boils in open air, and 
even fufficient to make it red hot. 

Upon this fubjeCf we mull obferve, that when water, or other volatile bodies, 
,are thus expoied to a greater degree of heat than is fuited to their volatility, 
they are in a violent Hate; and are theuibre apt to break any veftels that con¬ 
fine them, with an explofion fo much more violent, as they are more flrongly 
^cdtrmrefied, and are expofed to a more violent and more fuddenly applied heat. 

Hence we may conceive why water expofed to heat too fuddenly to allow ic 
ito - evaporate gradually occafions terrible explofions as, for inltance, when 
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water is thrown upon very hot oil, or when a melted and red-hot metal is 
poured into a moift ve,flel. 

We ought to obferve upon the fubjeft of thefe explofions, that they only 
happen when the volatile bodies are in an aggregate ftatc, or are combined with 
other volatile bodies’; for the moil volatile Tubftances, when combined with 
fixed bodies, may be expofed to the moft violent neat without producing thefe 
efiefls Thus water, when combined with quicklime, with fixed alkali, and 
other fdts, may be l'uddenly expofed to a red-heat without danger of explofion. 

Water feems to be unalterable and indeftrudfcible: at leaft, no experiment 
is hitherto known from which we may infer that water may be decompofed. 
With whatever fubftances it may be combined, when feparated from thefe and 
fufficiently purified, it is always found to be the fame as before. When it is 
diddled lingly, or mixed with fome other fubftance, its nature and cflential 
properties dill remain unchanged. 

Some philofophers, as Boyle, and efpecially Mr. Margraaf, having very fre¬ 
quently diddled the fame water, obtained at each operation-a fmall portion of 
earth ; but the water which was diftilied remained always eflentialkyj|jjg|amc. 
The fmall quantity of earth feparated from the water ought to be cc^SHled as 
extraneous to it. 

The famous experiment of Van Helmonf, which has fince his time been more 
carefully repeated by ethers, and which confifts in making trees and plants grow 
merely by means of water, does not prove, as fome have fuppofed, that pure 
water is convertible into earth, falts, oil, and the other principles of vegetables; 
becaufe water not only’ contains a fmall quantity of earth mixed with it, but 
^Ifo the air alone is the vehicle of a confiderable quantity of thefe principles, or 
of fuch as are capable of producing them. 

Water therefore appears to be a body fimple and unalterable: at leaft, 
chemifts, not having any means of decompofing it, may confider it as fuch. 
They have accordingly clafied it amongft the elements or primary principles. See 
Eli-.mhnts and Principle. * 

Many experiments and chemical analyfes (hew, that water enters as a prin- 
riple in the combination of many compound bodies, fuch as all .faline and oily 
fiibftances (See Salt and Oil) ; and confequently that it is a part of all vege¬ 
table and animal matters, and of all the faline par$s of minerals. Several 
Bones even, in wiiich no faline matter appears, as calcareous ftoncs, contain a 
certain quantity of water, which feems to be in a ftate of combination. See 
Earth (Calcareous) and Quicklime. But hitherto no experiment fhews, 
that water enters as a principle into the combination of metallic matters^ or even 
into that of vitrcfcible Jlenes. See tbefe words. 

Wat- r diflolves many bodies. It feems to be capable of diflblving a certain 
quantity of air; for all natural water being placed under an exhaufted receiver 
emits many air-bubbles *, and, according to Mr. Mufifchenbroek, the water from 
which air has been thus feparated, is capable of refuming the lame quantity 
of air ; that is to fay, if a fmall quantity of air be introduced into this water, 
it will not form a bubble, as it would with water already faturated with air, but’ 
incorporates with the water, and entirely difanpears. 

Water feems alfo capable of diffolving a fmall quantity of calcareous earth ; 
for the moft limpid, dear water being diftilied, always depofitea fome part of 
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this earth. Some very limpid ipring waters Contain fo much calcareous earth, 
that they depofite a fediment which encrufts any bodies that happen to be im- 
merfed in them. Thefe waters become thus impregnated by flowing through 
large quantities of calcareous eafrth. Such are the waters of D’Arcueil near 
Paris, and all thole which form incruftations, petrefadions, and ftaladites. 
This earth does not feem to adhere very ftrongly to the parts of water, espe¬ 
cially when it is in conflderabl^ quantity. It feems to be in an intermediate 
ft ate betwixt that of Ample ifiixture and of perfed combination with the 
water. 

Metallic matters, excepting the perfed metals, are aded upon by water, but 
efpecially by the vapor of water, together with the concurrence of air. It con¬ 
verts their furfaces into ruft, and deprives them of part of their inflammable 
principle. It does not appear to be difpofed to unite with the principle of in¬ 
flammability ; for all the bodies that are abundantly furnilhed with this prin¬ 
ciple refill: the adion of water, unlefs they have alfo fome other principle that 
may ferve as an intermediate fubftance for this union. 

But, of all known bodies, faline fubftances are moft eafily and copioufiy 
foluble in water. A ftrong affinity is obfervable between this element and all 
faline fubftances j fo that we may fay in general, that all falts are foluble in 
water; that every body truly foluble in water is of a faline nature; and that 
no other body can be diffolved in water but by means of a faline fubftance. 


See Salts. 

Spirit of wine, and all ardent fpirits of the fame kind, may be difiblved in 
water in all proportions. See Spirit (Ardent). 

The fpiritus redor of vegetable and animal fubftances, and moft of the 
very thin and very volatile fluids, called gas t are foluble in water. Set 
4 hefe word*. 

Ethereal liquors, as vitriolic, nitrous, marine, and acetous ethers, are folublS 
iti water, but only in certain proportions. See Ether. 

Water diflolves the moft fubtle and volatile part of any oils, as Mr. Beaumi 
has obferved. See Oils. 

Compounds, formed of any oily matters united with faline matters, (to which 
compounds wc ought to give the general name of foap y or Saponaceous fubftance ) 
are foluble in water, fo much more eafily and copioufiy as their faline principle 
is in greater quantity, and more difengaged or unfolded. See Soap. 

Laftly, water is the proper folvent of all mucilaginous, gummy, and gela¬ 
tinous matters; which matters are competed of faline, oily, and earthy prin¬ 
ciples. See Gum. 

We may eafily perceive from what has been faid concerning the properties of 
water, that it muft be very ufeful in many chemical operations: but as it 
diflolves fo many bodies, it can feldom be found naturally free from hetero¬ 
geneous matter, or perfectly pure. The waters of rivers and of fprings, 
however limpid they may be, always contain a certain quantity of earth, 
which is in the intermediate ftate above-mentioned, between a Ample interpo¬ 
sition of parts, and a true folution. The beft waters of this kind are thofo 
which flow through fands, gritt-ftone, and other verifiable matters j becaufe 
verifiable earth is lcaft capable of being attacked by water. 

5 N The 
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The waters of many fprings and rivers contain more or lefs of a gypfeous of 
felenitic fubftance really diflolved} for as water is capable of diflolving thefe 
matters, and often flows through grounds cpntaining them, it muft diflblve a 
certain quantity of them, and even as much as faturates it. Waters impreg¬ 
nated with felcnites are unfit for chemical operations, for being drank, for dif- 
folving foap, or for boiling leguminous vegetables. They are a kind of mineral 
waters, and are called crude or bard waters. See thefe words. 

Rain or fnow-waters, properly collected, that is, not in ftormy weather, after 
it has already rained or fnowed fome time, in open aiv and far from the habi¬ 
tations of men, and received in earthen-ware vefiels, are the bell and the pureft 
of all native waters. They are fufficiently pure for moft chemical operations, 
becaufe they have been purified by a kind of natural diftillation : but for 
greater exadtnefs, and becaufe thefe waters are not always procurable, diftilled 
water is generally employed in chemical operations. See Water (Distilled). 

(j) Native water is feldom, if ever, found diftilled water, although the former contain 
perfectly pure. The waters that flow within, faline, metallic, and earthy fubftances. 
or upon the furface of, the earth contain va- 2. Pure water is more fluid than water 
rious earthy, faline, metallic, vegetable or that is not pure: hence it is faid to occaficm 
animal particles, according to the fubftances a louder found when poured from one veflel 
over or through which they pafs. Rain and into another. 

fnow-waters arc much purer than thofe, al- 3. It has no color, fmell, or tafte. 

though they alfo contain whatever floats in 4. It wets more eafily than the waters 

the air, or has been exhaled along with the containing metallic and earthy falts, called 
watery vapors. Mr. Margraaf has very ac- hard waters , and feels fofter when touched, 
culately unalyfed fomc rain and fnow-waters, 5. Soap, or a folution of foap in fpirit of 
and found that they contained a calcareous wine, mixes eafily and perfeftly with it. 
earth united with nitrous and marine acids, '6. It is not rendered turbid by adding to 
the rain poffelfing more of the former, and it a folution of gold in aqua regia, or a 
the fnow more of the latter acid, together folution of filver, or of lead, or. of mercury 
with fome mucilaginous, oily, and ferrugi- in nitrous acid, or a folution of fugar of 
nous particles. The quantity of calcareous lead in water. * 

earth feparated, by adding a fixed alkali, Boerhaave, the author of this Diiftionary, 
from a hundred mcafurcs of water, each of and other chemifts* maintain, that pure 
which contained 36 ounces, was 132 grains; water is unalterable; and others, as Borl¬ 
and the quantity ieparated by the fame means cbius, Boyle, WaJIerius, that it may be de- 
from an equal quantity of fnOw-watet was compofed or refolved into other principles, 
72 grain-'. efpecially into earth. 

The purity of water may be .known by the Boyle relates, that one ounce of water, 
following marks or properties of pure water, diftilled carefully in gl’afs-veflels two hun- 

1. Pure water is lighter than water that dred times, yielded fix drams of a white, 
is-not pure; for not only the fubftances light, infipio earth, fixdd in the fire, and 
hi ;a!ly diflolved in water, fixable and at- indifloluble in water. Boerhaave attributed 
mofpherical air excepted, are heavier than the earth obtained by diftillation of water to 
water, but aflb the fpecific gravity of a fo- dull floating in laboratories. Other chemifts 
lution of any of thefe fubftances in water is have made experiments to afsertain the truth 
greater than the intermediate fpecific gravity of that of Mr. Boyle. Liedenfroft found, 

the water and of that fubftance. We muft that when pure diftilled water is diffipated or 
m-verthelefs obferve, that as fixable and at- evaporated by throwing it into a red-hot 
wiofphcrical airs are frequently contained in iron fpoon, he always obtained a quantity 
water, they render it lefs heavy than it would of ea rth. Wallerius obtained a fcfuple and 
otberwife be. Hence Bath, and other waters a half of fine white earth by triturating 
containing much fixable air, are lighter than duri ng two hoars a dram of diftilled water. 

Thia 
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DCCXXV. W A T E R S (A R O M A-T I C). T?ofe arc- 
called aromatic waters that are impregnated by diftillation with the fpiritu* 
re&or, or odoriferous principle-of aromatic matters. Sec Wateu* (Dis¬ 
tilled). * • . 


This earth, he fays, is foluble in acids, is 
convertible into a hard mafs by a red-heat, 
which mafs is unfolubleby acids, and is vi- 
trifiable into a white ,tranfparent glafs by a 
more violent heat. He found alfo, that a 
large quantity of earth is deported from 
boiling water with a ftrong, then with a 
gentle fire. See the Sivedijh Memoirs for the 
year 1760. Mr. Margraaf has made experi¬ 
ments with his accuftomed accuracy, from 
which it appears, that, by diftillation, and 
alfo by evaporation with the heut of the fun, 
of rain water, the purity of which had been 
previoufly afcertained by thirteen diftilla- 
tions, he obtained a white, light, fhining 
earth. This earth could not be vitrified 
with the heat requifitefor the fufion of ordi¬ 
nary glafsbut by a more violent and longer 
continued fire it was melted into a yellow- 
greyifh mafs. He found, that about half of 
this earth was foluble in nitrous acid, and 
that the other half was not fufible by fire; 
but that, by addition of half its quantity of 
fait of tartar, it was convertible int* a tranf- 
parent glafs. The part of the earth that was 
diflolved In nitrous acid was afterwards pre¬ 
cipitated frogn that jicid by vitriolic acid, 
with which it formed a felenites ; and hence 
Mr. Margraaf infersj*rjiat it is a true calca¬ 
reous earth. He docs not determine the 
clafs of earths to which the unfoluble part 
of the earth thus obtained by diftilling water 
ought to be referred. Mr. Margraaf ob- 
ferves, that earth is more copioufly depofited 
from water boiling with a ftrong than with 
a gentle heat. The quantity or earth that 
he obtained, in one experiment, from 72 
ounces of dilHlled water, by twelve diftilla- 
tions, was nine or ten grains. 

Mr. Eller relates an account of a more 
extraordinary alteration produced upon water, 
by which other principles were formed. He 
enclofed feme diiiilled water in a glafs phial, 
which he then hermetically fealed, and ex- 
pofed during fome weeks in fummer to the 
rays of the fun. At the end of this time 
he pefcmved that it was become turbid, and 
covered with a fcutn or pelliolc. By diftiIl¬ 


lation he obtained from this water a reddi/h 
oil, and fome acid fumes. That to extr.ior 
dinary an alteration can be produced upon 
pure-water by the rays of the fun, cannot be 
admitted till the experiment has been care¬ 
fully repeated with the fame fucccfs. 

To this article wc fhall fubjoin three 
tables of different authors, fhewing what 
quantity of each fait is foluble in a given 
quantity of water ; and alfo an account <>( 
fome experiments made by Mr. filler, tofhcvr 
how much of certain ialts may be diflolved 
in given quantities of water faturated previ- 
oully with other falts. 

The following table fhews the quantities 
of the faline fubftances that could be dif- 
folved in an ounce of water, with the heat 
of 50^ of Fahrenheit’s fcale, according to 
experiments made by Mr. Spielman. In/lit. 
Chant a t p. 48. 

G rains 


Terra foliata tartar! 

Salt of Sedlitz 

Epfom fait ... . — 

Salt of tartar — — 

Vegetable fait ■ ■ - — 

White vitriol . . 

Sal gem ■ . .— 

Salt of foda - 

Sal ammoniac —— 

Common fait 

Salt of Glauber —— 

Salt of Lorraine —. —— 

Salt of Sylvius . . .. 

Salt of Selgnette — 

Blue vitriol - 

Green vitriol - . - - 

Purified nitre — - 

Salt polychreft of Glafor — 
Vitriolated tartar — 
Sublimate mercury 

Borax . .. 

Alum — — 

Volatile fait of amber 
Arfcnic —« — 

Crude tartar — 

Cream of tartar 


470 

3*4 

32+ 

240 

212 

210 

200 

200 

z 7 & 

170 

168 

168 

160 

*37 

*?4 

8c? 

6 a 

40 

30 

3-2 

20 

*4 

S 

s 

4 

3 
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Dccxxvr. WATER (DlSfTfLL feD). MoiS nstuhd waters 
contain fomc heterogeneous lubflances that render them impure*, arid as water 
exceedingly pure is required for many chemical operations, ir muft be'therefore 
purified for thefe purpoles by diftillarion, 'Water may be dittilled jn the* 
following manner: i 

The following table is copied from Mr. Mufchenbrock. ’ The light firft experiments 
were made by Hoerhaavc, and the reft byMufchenbroek, with ah^atof 3S 9 . 


Sea-fait, 

Sal gem, 

Sal ammoniac. 
Nitre, 

Borax, 

Alum, 

Epfom Talt, 
Green vitriol, 
Arfenic, 

Blue vitriol, 
tfalt of hartihorn. 
Sugar of lead. 
Salt of tartar, 
Glaft-gaJi; 
Cream of tartar. 


oz. 2. 
oz. I. 
oz. i. 
dr. 9. 
dr. 4. 
oz. r. 
oz. r. 
dr. if 
oz. 1 . 
y. 50. 

g r * 5 °* 
gr. 50. 

gr. S°* 
gr. 50* 
gr. 50. 


were diSolved in 


■ .v* 


oz. 6. and dr. 3. of pure water, 
oz. 3, and dr. a. — 

oz.’ 3. and dr. 2. ■■■ < ■ * ' . ^ .- - 

oz, 6* r — 

' OZ. 10. ■ 1 " T\ . * 

o®. * 4 » , ■ —T--- 

oz. 1 .. and.dr, .2. 

OZ. 3 . IT 

QZ. 20. > «*■ 

gr. 850* *~ 

gr. 765. — 

gr- 595 * ~ 

^85. — 

oz. 7C 
gr.,1000. 


yelling ^at«*. 


[Fifty grains of cream of tartar may be diflblved in 100 grains of lime-water. tiHfi. dk 
VAcad. Roytle. 1732.] . . 

Sugar of milk, dr. •}. were diflblved m lb. 1, of water heated to the 167?. ' 


According to Neuman’s experiments, the 
quantity of fait foluble in an ounce of water 
arc exprefled in the following table. He 
does not mention the heat employed. 


White powdered fugar. 

Brown powdered fugar, — 
White or brown fugar candy, 
Sal diureticus — —- 

Epfom fait, ——* 

Sedlitz fait, — * — — — 

Pure fixed alkali, ——— 

White vitriol, - — 

Martial vitriol, — —- 
Sal gem, —— —• 

Sea-fait, —- <— — 
Salt of Glauber, —— 

Sal ammoniac,. 

Vol. fal ammoniac, — 
Potafh, —-• —• «— 

Blue vitriol^ — —— ■ ■ —. 

Pure nitre, * - .. ■ — 

Sal pruriell, •— — — 
Soluble tartar, ■... . . ■ .. . . 

Alum, —— 

Sal polychicft, —, 


oz. 2U 
oz. 2. 
dr. 9. 
oz. i- 
oz. u 
dr. 6. 
dr. 6. 

QZ. 

oz. f. 

dr. 3. fcr. t, 
dr. 3. 
dr. a*, 
dr. 2. 
dr, 2. 
dr. 2. 
dr. 2. 

dr. x. ,gr. 10. 
dr. 1. 
dr. 1. 
fcr. af# 

fcr. 2 * 


Arcanum duplicatum, 
Vitrkdated tartar, • - 
Sugar of milk, — t* 

Sugar of lead 
Emetic tartar, ,. 
Borax, — ——- 

Salt of fonrel •— 

White tartar* 
Cryftals of tartar. 


II 


.‘dr. f. 

dr, b 
sr„ r. 

:r. 1. 
fCr. lm 

^ 15- 

gr. 10. 
g r « 5 * 
gr* 5 - 


Water, when faturated with one fait, is 
©apatite of diJTolving a conGderable portion 
mf another fait; and when Saturated with 
this alio, it may flill diflblve a third, a 
fourth, or more hits. Thus, according to 
'Neunum, four ounces of* water that nave 
" been faturated with* dtoa and a few grain* 
of alutn, will ftili diflblve five drama of 
nftre, then half aa oanpeof greemvitriol, fiw 
dram*' of common fait,'three dfcams of fo¬ 
luble tartar,, and fit* drams of fugar. In 
the fame manner, alft»> tlbur ounces “ 
faturated withhalf;anmmoeted: 
diflblve half an cm***?, jtifliltfe; 

. dmms oT common fait, fix dram* : 

. teopiac, half an tfiduhiv 




The pureft natural water that can he procured, as the water of rain or of 
fhow, or of fprings and rivers that flow over fands, and are very limpid, is 
to be put into a well-tinned ‘copper alembic, which muft be very clean* or 
which only employed for this pbrpofe, and the diftillation is to be promoted 
with a gentle fire. ; 

The firfc portion of water that pafles into the receiver ought to be thrown 
away, becaufe it wa/bes the alembic and receiver, and becaufe if the water con¬ 
tained accidentally any volatile heterogeneous matters, thele will rife with the 
firft psrio« of ciiftitted* water. * 

The diftfibttion it to be difeontinued, when two-thirds of water have nearly 
pafled, becaufe what remains ip the alembic,' is loaded with a larger proportion 
of heterogeneous fubftances, fome of which the water might raife along with it 
lit diftillation. See Distillation. 

Diftilled water ought to be put into very clean bottles, and flopped with glafs 
Hopples. 4 *. 

Water is known to have been fufficiently purified by diftillation, when it 
does not change the coldr of the tinctures or viole'ts, or of turnfol, and when 
its limpidity is not hurt by adding to it rotations of mercury or of filver in 
nitrous acid. 

DCCXXVil. WATERS (D I S TIL L E D). The diftilled 
maters of plants, or of other matters, are prepared by diftifling water from theta 
fubftances, and ace thus impregnated with luch principles as may be railed by 
diftillation, with the heat ofooihng water. 

If the plants thus expofed to diftillation with water, manifeftly contain volatile 

principles, as all thofe do whicb have a difli gdlfliing ftnell, we cannot doubt 

' ' ■ ? • ! * 


and after all thefc, an entire ounce of 
fugar. 

* Mr. Eftel has pablHbedan account ot the 
fcllowlng <jq>erimerjc« concerning the folu- 
tjoit;wgdin^seitt files in the fame water. Sot 
Mem* if the dead, f , Media fir she year 17 ^ 0 . 

In each expvrawnt fie employed etgfit , 
f uncts of tMiUtd water* He found chat'this 
•quantity of water. When fate rated • 

With four ounces of mice, diflplved one 
4unce, five drams of fixed alkali, and half 
an ounce of common ftlt: ■ 

IVith three ounces, onedram^ und one fcraple 
tf emtoen fak^M iflblyed three djwpsfiivMKi 
and fiye drams of fixed alkali : > 

With three ounces and, M 
diflbived half zn ounce hf after 

half cm mace, of cream ftadar, rfif- 
■folved half ah ounce eirSeditt* tak, and half 
^n ounce of fined alkali „ • - . - 

With an ounce ande half of piteiolated tartar, 
«f ifi^Nd ba^ an ouaCeof anted 'alkali: ; 

WiA three ‘ounces and. a t half of Glauber’s 
Jab} diflblved two drama of nitre* and as 
much (ugu. 


With four ounces tf foluhU tartar, difiolvcd 
half an ounce of pUre nitre. 

Wish four 'ounces of Mpfom fait, diflbived 
half an ounce of fine fugar. 

With two ounces and a half of fal ammoniac, 
diflbived five drams of follil fait. 

With an ounce end a half of volatile fait of 
harsjhorn, diflbived an ounce of mtre and half 
an ounce of fugar, ; 

With, four drams end two fcruples of borax, 
diflbived half an ounce of fixe<1 alkali. ‘ 

With two ounces and a half of alum, dif- 
folved fix drams of common fair, and one 
dram of Epfom fait: 

With nine ounces and a half of green vitriol, 
diflbived an ounce and a half of Sedlita fait, 
tfia drams of nitre, and three ounces of re- 
fined fogaf: 

• WUh nine ounces of blue vitriol, diflbived an 
ounce of nitre, three drams of common fair, 
and announce of fiigar: 

' With four ounces and a half of while vitriol, 
diflbived oae ounce of refined fugar. 


that 



WAT 


83® 

that their diftilled water muft be impregnated with their odoriferous principle, 
or fpiritus re&or. Thefe waters arc called aromatic waters. See Spiritus Rector. 

The water that is ufed in the diftillation of all efiential oils is found much 
impregnated with the odoriferous principle of the aromatic plants employed ; 
and confcqucntly it is a good difti^led water of thefe plants. 

An opinion feems to have formerly prevailed, that even the plants called in¬ 
odorous, might impregnate water with fome of their principles by diftillation ; 
for fuch diftilled waters are prelcribed in many difpenfatories. But lately, thefe 
diftilled waters have been neglefted, and are even confkfered only as common 
water. This latter kind of diftilled waters is fenfibiy Ids impregnated with princi¬ 
ples t han the former. But are we certain that they contain nothing of the principles 
of the plant ? Are thole plants whofe fmeli is not very perceptible, entirely deftituce 
of ail odoriferous principle ? Could not a perfon whofe lenfe of fmeli was very- 
acute and much exeicifed,' diftinguilh plantain and other herbs commonly 
called inodorous from each other by fmeli, efpecially if they were previoufly cut 
and bruiieu ? * . 

We may alfo obferve, that the manner commonly employed.for diftilling fuch 
waters is not well adapted to procure all tire peculiar fmeli and qualities of the 
plants employed. The plants are generally put into an alembic, and over*, 
whelmed with a large quantity of common water. The diftillation is then pro¬ 
moted i the water is made to boil quickly; and the vclTels are feldom even, 
luted. What can be expe&ed from this bad management, but that the fpiritus 
redtor of thefe plants that is in very fmall quantity, and perhaps exceedingly, 
volatile and fugacious, fhouid be entirely diflipated; or if any of it remains 
in the water, that it fhouid be difguifed and covered by the empyreumatic 
lmell that all thefe waters have when newly diftilled, or by the fmeli which 
they acquire by time, fo that they cannot be diftinguifhed from each other ? 

But if we follow exactly the excellent method direffced in the Paris Difpen- 
Jatory; or if we improve upon this by putting the herbs recent* cut, and 
bruited, into an alembic placed in a water-bath, without adding water to them, 
and by diftilling to dryneis, with a very gentle heat .and well luted vefiiels; 
and if we then find that the fmall quantity of water thus diftilled from plants 
called inodorous has no fmeli nor tafte, and gives all the chemical proofs of 
pure water, we may then juftly confider thefe waters as deftitute of any of the 
principles and virtues of the plants employed. 

Waters called fimply diftilled waters, are underftood to be thofe that are 
prepared with common water. But as fpirit of .wine is alfo frequently impreg¬ 
nated With the odoriferous principle of plants and other fubftances by diftil- 
lation, rind as thefe alfo have been called waters , they ought to be diftinguifhed 
bv the name, aromatic fpirituotts waters . Such are the fpirituotts water 1 of Lavender , 
the fpirituous water of thyme, &c. Thefe fpirituous waters are alfo fometimes 
called fpirit^' as fpirit of thyme, fpirit ofcitrons^ &c. . „ , 

Aromatic fpirituous waters are impregnated with the fmeli of one iubftance 
only, or of feveral fubftances. The former are called Jimple y and the latter, 
compound. ■ ■* 

Many of thefe waters are prepared for the ufes of medicine, of the toilefte, 
and of the table. The preparation of thefe waters requires only the ufuai 
attentions to be given to all diftillations. Whatever relates to this fubj,e< 3 t may 
be found in Mr. Beaume’s Elements of Pharmacy, We fhall there fee that the 

ftrength 
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ftrength and agreeable flavor of thefe waters chiefly depend on the ftrength *«F 
the Ipirit of wine employed, and efpecially on its purity from any oil of w , 
which gives the difagreeable fmell and tafte of common aqua vital. See Spi* it 
( Ardent;. 

DCCXXVHI. WATERS (HARD or CRUDE;. Thefe 
names* are applied to all waters that contain any fenfible quantity of earth or 
fclenites. See Waters (Mineral), (t) 

DCCXXIX. WAT ER,. (LIME;. Lime-water is ordinary water 
in which quicklime has been flaked. 

Water in which quicklime has been flaked, or with which flaked quicklime 
is wafhed, diflblves the part of the quicklime that is moft attenuated, and 
neareft to a faline ftate : thi» fubftance, which may be confidered as faline and 
earthy, communicates to water an alkaline, and fomewhat acrid tafte. 1 he 
effefts of lime-water in chemical mixtures are fimilar to thofe produced by quick¬ 
lime. See Quick-lime. 

Although lime-water contains no volatile principle, it ought neverthelefs to 
be preierved in full and wellclofed bottles: otherwile the faline earthy matter dif- 
folved in it, to which it owes all its peculiar properties, would be feparated from 
it, in proportion as the water fhould be evaporated, and would appear on the 
furface in form of a cruft, called cream of lime . The quantity of calcareous 
matter that is thus feparated from lime-water, is even greater than it oughc to 
be, if it was exactly proportionate to the evaporation of the water. The caufe 
of which probably is,, that the firft portions of this matter which crystallize, 
draw along with them another part that would ocherwife have remained dif- 
folved in the water. Hence lime-water, by long expofure to air, lofes much of 
its ftrength, and at laft becomes almoft infipid. See a note fubjoined to the article 
Quick-lime. 

(t ) Hard waters are thofe in which fdap Epfom fait, green vitriol, and a nitrous fdt 
does not difiblve uniformly, but is curdled, with earthy bafts, to which Dr. Home at - 
The diflolving pow*/ of hard water is lefs tributes the hardnefs of fcveral waters ex- 
than that of faft ; and'hcnce its unfitnefs for amined by him. The hardnels of water 
bleaching, dyeing, boiling leguminous ve- has been by fome perfons attributed to com- 
getables, and for many other purpofes of mon fait. But Dr. Home in his EJfuy ore 
economy and arts. Orfe caufe of the bard- Bleaching has fliewn, that neither pute cora- 
nefs of water is, that it contains fome fait mon fait, nor any other fait with bafts of 
that may be decompofed by foap, the alkali fixed alkali, give any hardnefs to water, but 
of which uniting with the acid of the fait, that this quality may be given to water by 
the oil of the foap feparates, and the foap the common fait which is generally fold, 
ts faid to be curdled. Hardnefs of water pro- becaufe this contains fome part of the earthy 
cceding from this caufe may be difeovered falls of Tea-water, or of the water of faltf- 
and cured by add&tg fome drops of a folu- fpjings. 

tion of fixed alkali. The falts capable of Fixable air which waters frequently con- 
rendering water hard, are not only felenites, tain, is another caufe of the hardnefs of 
which is a very frequent caufe of the Hardnefs water. This air unites with the alkali of 
of water, but any other earthy or metallic foap, renders it mild, and thus weakens its 
fait that may be contained in thewater, as union with the oil. See Air Fixarle, end 
all thefe are capable of being decompofed Alkali (Fixed). This fixable air, by ex.- 
by fixed alkali. Such are the marine fait pofure of the water during fome time in'; p u 
with bafts of magnefia, or of calcareous earth, veftels, exhales; by which means, watt r 
vitriolic fait with bafts of magndia called is rendered foft, and air. calcareous tauh 
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DCCXXX. WATER (M% RCURI AL), This name 
is given to a folution of mercury in nitrous acid, diluted with a greater or. left- 
quantity of common water. 

• This liquor produces very good effefh, as an efcharotic, and even as a cauftic 
in fome difeafes of the (kin that are external, local, and efpecially venereal. 
Some perfons ufe this mercuriaLwarcr internally ; but as it mult be a dangerous 
remedy, it ought not to be employed. 

DCCXXXI. WATERS (MINERAL). All waters na¬ 
turally impregnated with any heterogeneous matter which they have difiblved 
within the earth may be called mineral waters, in the moft general and exten- 
live meaning of that name *, in which are therefore comprehended altnoft all 
tliofe that flow within, or upon the furface of the earth: for almoft all thefe 
contain fome earth or felenitcs. But waters containing only earth orfelenites 
are not generally called mineral but hard or crude waters. 

Hard waters, when tried by the chemical proofs hereafter to be mentioned 
for difeovering the nature of mineral waters, lhew no marks of an acid or of 
an alkali, nor of any volatile, fulphureous,' or metallic matters. Waters which 
contain a difengaged calcareous earth, change the color of fyrup of violets to 
a green ; and thofe that contain felenites, being mixed with a folution of 
mercury in nitrous acid, form a turbith mineral > ana when a fixed alkali is added, 
they are rendered turbid, and a white fedinient is precipitated. Tii^fe waters 
alfo do not diffolve foap well. From thefe we may know, that any water which 
produces thefe effects is a hard, earthy, or feienitic water. 

Although the waters of the lea, and faline fprings, be not generally enume¬ 
rated amongft mineral waters, they might neverthclefs be }uftly confidered as 
fuch. For befides earthy and felenitic matters, they alfo contain a large 
quantity of mineral falts. We (hall therefore confidcr them as fuch in this 
article. 

Mineral waters, properly fo called, are thofe in which (pirituous, fulphureous, 
faline or metallic fubftances are difeovered by chemical trials. As many of 
thefe waters are employed fucceftfully in Medicine, they aroaifo called medicinal 
waters. 


or Iron which may be difiblved in the water 
merely by means of this air, aa Mr. Caven- 
dilh and Mr. Lane have (hewn [ Philcf. 
Tranf. 1767 and 1769.] are precipitated. 

By boiling, the hardnefs of water proceed¬ 
ing from fixable air may be cured, but that 
from earthy or metallic falts cannot. 

Spring-waters are frequently bard. River 
water is generally foft. The (mall quantity 
of earthy falts contained in rain and (how 
waters, according to Mr. Margraaf's analyfil, 
does not fenfibly render them hard. 

As rivers are formed by the jundton of 
many fprings, the greater hardnefs of the 


water of the fatter (Seems to be not eafily ex¬ 
plicable*' Does this difference betwixt thefe 
two waters proceed from fixable air be¬ 
ing contained more copioufly In fprings r 
than in rivers, by the motion and free ex- 
pofure of which it is mofily exhaled? 
or from a larger quantity of atmofphericsl 
air being contained in the water of riven 
by means of their motion and free expofure, 
than in the water of fprings j as a mixture 
of atmofpherical air with water ii known 
to encreafe the difiolviqg power of tlris 
liquid f or from both thefe caufes united ? 


Mineral 
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Mineral waters receive their peculiar principles by patting through earths 
containing falts, or pyritous‘fubftances that are in a ftate 01 deoompolition. Set 
Pyrites. 

Some of thefe waters are valuable from the quantity .of ufeful falts which 
they contain, particularly of common fait, great quantities of which are ob¬ 
tained from thefe waters*, and others are chiefly valued for their medicinal 
qualities. 

The former kind of mineral waters is an objeft of manufacture, and from 
them is chiefly extracted^ that fait only which is moft valuable in commerce. 
See Water of the Sea rand Water of Saline Springs. 

But the nature and proportion of all the principles of which medicinal 
waters confift, ought to be carefully examined. Many of thefe waters have 
been accurately analyfedvby able chemifts and phyficians. 

But notwithstanding thefe attempts, we are far from having all the certainty 
and knowledge that might.be defirad on this important iubjeCt j for this kind of 
analyfis is perhaps the moft difficult of any in chemiftry. 

Almoft all mineral Waters contain feveral different fubftances, which being 
united with water may form with each other numberlefs compounds. Frequent¬ 
ly feme of the principles of mineral waters are in fo fmall quantity, that they 
can fcarcely be perceived ; although they may have fo me influence on the 
virtues of the water, and alfo on the other principles contained in the water. 

The chemical operations ufed in the analyfis of mineral waters, may fomc- 
times occafion effential changes in the fubftances that are to be difcovercd. 
And alfo, thefe waters are capable of fullering very confiderable changes by 
motion, by reft, and by expofure to air. 

Probably alfo the variations of the atmofphere, fubterranean changes, fome 
fecret junction of a new fpring of mineral or of pure water 5 laftly, the ex- 
hauftion of the minerals whence waters receive their peculiar principles, are 
caufes which may occafionally change the quality of mineral waters. 

Wc need not therefore wonder that the refults of analyfes of the fame 
mineral waters rWede by different chemifts, whofe Ikill and accuracy are not 
queftioned, fhould be very different. 

The confequences of what we have faid on this fubje& are, that the exa¬ 
mination of mineral waters is a very difficult talk; that it ought not to be at¬ 
tempted but by profound and experienced chemifts ; that it requires frequent 
repetitions, ana at different times *, and laftly, that no fixed general rules can be 
given concerning thefe analyfes. 

As this matter cannot be thoroughly explained without entering into details 
conne&ed with all the parts of chemiftry, we (hall here mention only the prin¬ 
cipal refults, and* the moft effential rules, that have been indicated by the at¬ 
tempts hitherto made on this fubje&. 

wc may admit the divifion or arrangement of mineral waters into certain 
clafies, proposed by fome of the beft chemifts and naturalifts. 

... Some of thefe waters are called cold, becaufe they are not naturally hotter 
‘t$wn the atmofphere. Some of them are even colder, efpecially in fummer. 

Thofe are called hot mineral waters, winch in all feafons are hotter than the air. 
Thefe are of various degrees of heat, and feme of them are almoft as hot as 

5 O boiling 
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boiling water. In fome mineral waters certain volatile, fpirituous and elaftic 
principles may be perceived, by a very fenltble piquant tafte j this principle 
is called the gas or the /pint of waters. 

The waters which contain this principle are generally lighter than pure water. 
They lparkle and emit bubbles,^? their fpring, but efpecialiy when they are 
fhook, and poured from one veiTel into another. They fometimes break the 
bottles containing them, when thefe are well corked, as fermenting wines fome¬ 
times do. When mixed with ordinary wine^ they give to it the piquancy and 
fparkling quality of Champaigne wine. v 

This volatile principle and all the properties of the Water dependant upon 
it are loft merely by expofure to air. The waters containing this principle are 
tiiftinguifhed by the name of fpirituous mineral waters. * 

Other divifions of mineral waters may be made, relatively to fome of their 
predominant principles. Hence fome waters are called acidulous , alkaline , 
martial , neutral , &c. 

When a mineral water is to be examined* we may obferve the following rules: 

Experiments ought to be made near the fpring, if pofiible. 

The fituation of the fpring, the nature of the foil, and the neighbouring 
rifing grounds ought to be examined. 

Its ienfible qualities, as its fmell, tafte, color, are to be obferved. 

Its fpecific gravity and heat are to be afeertained by the hydroftatical balance 
and the thermometer. 

From the properties above-mentioned of fpirituous mineral waters, we may 
difeover whether it be one of this clafs. For greater certainty we may make 
the following trial. Let the neck of a wet bladder be tied to the neck of a 
bottle containing fome of this water. By fhaking the water, any gas that it 
may contain will be difengaged, and will fwell the bladder. If the neck of 
the bladder be then tyed with a ftring above the bottle, and be cut below this 
ftring, fo as to feparate the bladder from the bottle, the quantity and nature of 
the contained gas may be further examined. 

Laftly, we muft obferve the changes that are fpontaneoully produced upon 
the water in clofe and in open veflels, and with different degrees of heat. If 
by thefe means any matter be cryftallized or depofited, it muft be fet apart for 
further examination. 

Thefe preliminary experiments and obfervations will almoft certainly in¬ 
dicate, more or lefs fenfibly, fomething concerning the nature of the water, and 
will point out the method to be followed in our further inquiry. 

We muft then proceed to the decompofition of the water either without ad¬ 
dition and merely by evaporation and diftiliation, or with the addition of other 
Jubilances, by mgans of which the matters contained in the water may be pre¬ 
cipitated, and difeovered. It is not material which of thefe two methods be 
firft praftifed, but it is quite neceflary that the one fhould fucceed the other. If 
we begin by evaporating and diftilling, thefe operations muft be fometimes 
interrupted, that the feveral principles which rife at different times of the diftil- 
lation may be obtained and examined feparately, and alfo to allow the feveral 
fairs that may be contained, to cryftallize by the evaporation and by cold. See 
Evaporation, Distillation, and Crystallization. 

Th« 
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The fubflances generally found in mineral waters, are almofl always com¬ 
binations of vitriolic acid, and thole of marine add, together with the feveral 
matters that thefe acids are capable,of difiblying. 

The following combinations of vitriolic add are found in mineral waters. 

1. Volatile fid nhurecus add* THis is feldom found, both becaufe it eafily 
lofes its phlogifton, and becaufe it muft almoft; always meet with fome fubftance 
that it is capable of difiblving. 

2. Sulphur, This is found fometimes fingly, but generally in form of a liver 
of fulphur. - In thefe voters, fulphur is formed into a hepar by means of cal¬ 
careous earth, or of mineral alkali. 

3. Vitriolic, falts with earthy bafes. Thefe falts are almofl always feknitic , 
that is, theirarid is combined with a calcareous earth. Sometimes, but not 
fo frequently, they are aluminous , when their acid happens to be united with 
an argillaceous earth. 

4. Vitriols . Martial vitriol is frequently contained in mineral waters •, vitriol 
of copper is fometirrtes but l'eldom, and vitriol of zinc is ftill more rarely found 
in thefe waters. The vitriols of other metallic fubflances are fcarcely ever, but 
in very Angular cafes, found in water. 

5. Laftly, ’vitriolic falts with bafts of fixed alkali. This is always Glauber's 
fait. Neither vitriolated tartar nor vitriolic ammoniacal fait are ever found, un- 
,lefs by fome Angular accident, in mineral waters. 

The combinations of marine acid that are contained in mineral waters are 
common fait , and marine fait with earthy bafis. For no combinations of this acid 
with phlogifton are known, and it is very feldom found united with any metallic 
fubftance. 

Compounds formed of the nitrous acid are, in a manner, fubflances extra¬ 
neous to the mineral kingdom, Ance this acid is never produced but upon the 
furface of the earth, and from vegetable and animal matters. See Acid 
(Nitrous,) and .Nitre, This acid cannot therefore be found in waters but 
very accidentally. 

Thefe are the* principal fubflances that form almoft all thefe waters. We 
fhall now fhew the proofs by means of which they may be difeovered in water, 
without decompoftng the water by evaporation or by diftillation. 

If any portion of difengaged acid or alkali be contained in water, it may be 
known by the tafte, by changing the color of violets or of turnfbl, and by 
adding the precife quantity of acid or of alkali that is neceffary for the faturation 
of the contained difengaged faline matter. 

Volatile fulphureous acid, fulphur, and liver of fulphur, may be difeovered 
in waters by their Angular fmell, by the black color which thefe fubflances give 
to white metals or to their precipitates, but efpecially to Alver. 

Vitriolic falts with earthy bans may be difeovered in water by two proofs: 
1. By adding fome Axed alkali, which decompofes all thefe falts, and pre¬ 
cipitates their earthy baAs 5 and, 2. By adding a folution of mercury in nitrous 
acid, which alfo decompofes thefe falts, and forms a turbitb mineral with their 
acid. 

Martial vitriol or iron combined with any acid, fhews itfelf in waters by 
blackening an infufion of galls, or by forming a Pruflian blue with the phlo- 
eifticated alkaline lixivium. 

5 O 2 The 
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The vitriol of copper, or copper diflolved by any acid, may be difcovered by 
adding fome of the volatile fpirit of fal ammoniac, which produces a fine blue 
color, or by the addition of clean iron, upon 'the furface of which the copper is 
precipitated in its natural or metallic ftate, , 

Glauber’s fait is difcovered bv adding a folution of mercury in nitrous acid, 
and forming with it a turbith mineral; or by cryftallization. 

Common fait contained in waters forms with a folution of filver in nitrous 
acid a white precipitate, or luna cornea. It may alfo be known by its cryftal- 
lization. Marine fait with earthy bafi$ produces the lame effect upon folution 
of filver. It alfo forms a precipitate when fixed alkali is added. The acrimony, 
bitternefs, and deliquefcency of this fait ferve to diftinguifh it. 

The proofs related for the examination of mineral waters are only thole which 
are moft eifential. Many others may be made to confirm the former proofs: 
but the details of thefe are too extenfive to be inferted here. We lhall add 
only two of thefe, becaufe they are very general* and may be very ufeful. 

The firft is the produ&ion of artificial fulphur, or of the volatile fulphureous 
acid ; by which means the vitriolic acid may be difcovered in any combination 
whatever. For this pmpofe the matter to be examined muft be mixed with 
any inflammable fubltance, and expofed to a red heat. If this matter con¬ 
tained but a particle of vitriolic acid, it would be rendered lcnfible by the ful¬ 
phur, or by the volatile fulphureous acid thence produced. See Sulphur. 

The fecond general proof for mineral waters which we lhall mention here 
ferves to dilcover any metallic fubftance whatever, diflolved in water by any 
acid. This proof confiiis in adding fome of the liquor faturated by the color¬ 
ing matter of Pruflian blue, difcovered and defcribed by Mr. Macquer in his 
Memoir upon Pruflian Blue. This liquor produces no effects upon any neutral 
liilts with earthy or alkaline bafes, but decompofes all metallic falts: fo that 
if no precipitate be formed upon adding lome of this liquor, we may be 
certain that the water does not contain any metallic fait; and on the contrary, 
if a precipitate is formed, we may certainly infer that the water does contain 
fome metallic fait. »* v 

Two kinds only of gas, or the fpirituous volatile part of fome waters, are 
hitherto known *, of which one is the volatile fulphjureous acid, and the other 
is pure air, as Mr. Venel has fhewn in the waters of Sel or Selters. Air united 
fuperabundantly with fpirituous waters is the chief caufe of their lightnefs, pi¬ 
quancy, and fparkling. 

When the nature and quantities of the principles contained in a mineral 
water are afcertained by fuitable experiments, it is very proper to attempt to 
imitate artificially this water, by adding to pure water the fame proportions of 
the lame fubftances, as Mr. Venel has done in examining* feveral waters, efpe- 
cially that of Selters* 

We may eafily perceive the neceflity of uflng no veflels in thefe Experiments, 
but fuch as are perfectly dean and rinfed with diftilled water j of weighing the 
products of the experiments very exactly* of making the experiments upon 
as large quantities of water as is poflible, efpecially the evaporations, cryftai- 
lizations, and distillations j and of repeating all experiments feveral times. Wof 
(pay further obferve, thaj the mixtures from which any precipitates rdight be 

expeded. 
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expe&ed, ought to be kept two or three days, becaufe many of thefe preci¬ 
pitates require that time or more to appear, or to be entirely depolited. 

We ihall now endeavor to explain how mineral waters become impregnated 
with their principles. 

The felenitic parts of water are received by this fluid while it flows through 
gypfeous earths and Hones, thefe being compofed of felenites, which is foluble 
in water. 

The mines of fal eem which are in many places, and particularly where falt- 
fprings are, furnifh the waters which flow through them, and perhaps the fea 
itfelf, with the common fait that they contain.' 

When a water once contains common fait, it may become impregnated with 
Glaubers fait by pafling through clay *, the vitriolic acid that is always con¬ 
tained in argillaceous earths, decompofing a part of the common fait of the 
water, with the bafts of which it forms the Glauber’s fait ; while the marine acid 
now difengaged will unite with the firft calcareous particles that it meets, and 
form a marine fait'with earthy bafts , which is accordingly always found in fea- 
water, and in falt-fprings. 

When water impregnated, or not. with faline principles flows through parts 
of the earth containing pyrites in a Hate of decompofltion, it becomes impreg¬ 
nated with Sulphur* with martial vitriol , with vitriol of copper, with alum, and 
with other falts *, and frequently with feveral of thefe fubftances at the famcT 
time, according to the nature of the pyrites. See Pyrites. 

The heat of hot mineral waters can be only acquired by waffling large mafies 
of pyrites and other fimilar minerals in a ftate of fpontaneous decompofltion, 
during which they always acquire confiderable heat. 

Laftly, the aerial gas of fome mineral waters may have been difcharged 
from fome of the principles with which the water is impregnated, which were 
in the- aft of combination with each other at the time they were dififolved by- 
thc water,, or w^uch were combined after this folutkm. For we know that 
in almoft all folutions much air is extricated •, and this air being well divided 
and diffufed amotig the particles of water, adheres to them, and in fome mea- 
fure combines with them fuperabundantly. Mr. Venel has made upon this 
fubjeft a fine experiment, that proves the truth of the above-mentioned 
theory, which was firft given by him. He added to common water as much 
marine acid and mineral alkali as were fufficient to form as much com¬ 
mon fait as is contained in the mineral water of Selters. He corked very- 
well the bottle containing this impregnated water. The combination pro¬ 
ceeded flowly and without effervefcence, becaufe the faline matters were much 
diluted i and when the combination was completed, the artificial water was 
become fpirituous and aerial, like the natural water that he imitated. See the 
particular articles of all the fubftances mentioned that relate to mineral waters 5 
from a knowledge of the properties of which fubftances many explanations on this 
fubjeS may be deduced, toe long to be here infertcd. («) 

(a) The gas which gives the fparkling and called fixable air. See Air (Fixable). The 
^inebriating qualities to many mineral waters, Honourable Mr, Cavendifh has added to his 
feems not to differ from the vapor extricated former important difeoveries concerning fix- 
from effervefeing and fermenting fubftances, able air, one that throws much light on the 

nature 
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DCCXXXIT. WATERS (MOTHE R). This name is given to the 
liquor that remains after as much of the faline fubftances contained in a water 
has been feparated as can be by the ufual methods, evaporation and cooling, and 
from which therefore no more cryftals can be obtained, without much difficulty, 
though it ftill remains impregnated with felts. Thefe mother-waters are very 
different, according to the kin<s of falts with which the waters were originally 
impregnated. They are generally very heavy, acrid, and red. 

The nature of mother-waters was a long time very imperfe&ly underftood. 
They were confidered as liquors loaded with greafy and viicid matters, by 
means of which the falts contained were prevented from cryftaUizing. 

A portion of cryftallizable fait, ffmilar to thofe already extradted, does indeed 
remain in the mother-waters ; and perhaps alfo the cryftallization of thefe may¬ 
be impeded by the viicid matters that are fometimes contained in thefe waters: 
but generally the greateft part of the matter contained in mother-waters is 


nature of many mineral waters. This dif- 
coveiy is, that by means of fixable air, and 
without the intervention of any acid, cal¬ 
careous earth is diflolvcd in fome mineral 
waters. He found that the quantity of this 
air that was contained in Rathbone-place- 
w.itei, relatively to the quantity of calcareous 
ca: tli contained in that water, was about 
twice as much as is ufualty combined with 
an equal quantity of calcareous earth ; and 
fiat the earth might be precipitated from 
this water by driving off the fixable air by 
heat, or by abforbing it by the addition of 
lime-water. Does not this folution of cal¬ 
careous earth by fixable air confirm a con- 
jefture concerning the analogy of this vapor 
with acids? It feems very extraordinary that 
calcareous earth faturated with its ufual quan¬ 
tity of air fhould be unfoluble in water, but 
that it may be rendered foluble, either by de¬ 
priving it entirely of this air, as it is in lime- 
water, or by uniting it with a fuperabundant 
quantity of air, as it is in the water of Rath- 
bone place. See Phil . Tranf. for the Tear 
*767. 

Mr. Lane has difeovered another infiance 
of the diffolviug power of fixable air upon 
iron, and has, by fome ingenious experiments, 
fhewn the probability that this meral is 
diffolved in many mineral waters by means 
only of that %ir. ffe found that purediftilled 
water, having been impregnated with the 
fixable air a riling from effervefeing or fer¬ 
menting iubftances, was rendered'capable of 
diflbiving a fenfible portion of iron; and 
that this artificial chalybeate water, by ex- 
pofure to air, loft entirely its property of 
, tinging an infufion of galls. As feveral 


chalybeate mineral waters do alfo, by expo- 
lure to air, entirely lofe their property of 
tinging an infufion of galls.; and as waters 
containing iron diffolved by means of vitri¬ 
olic add, though a confiderable fediment 
is alfo depofited from them, do never entirely 
lofe this property j he infers, that-the for¬ 
mer kind of waters receive their chalybeate 
impregnation by means, not of an acid, but 
of this air. He further Jhews, from experi¬ 
ments, that iron cannot be fo entirely pre¬ 
cipitated from its folution in any of the mi¬ 
neral acids by means of mild alkalis, or mild 
calcareous earth, that this folution ihall lofe 
its power of tinging an infufion of galls; but 
that the iron may befo perfectly precipi¬ 
tated from the above-mentioned folutions by 
means of cauftic alka r , or of lime-water; 
and hence he infers, that in the former cafe 
the portion of iron that is not precipitated is 
kept fufpended or diffolved by means of the 
fixable air extricated by the acid of the folu¬ 
tion from the mild alkali or earth. See Phil. 
Tranf. for the Year 1769. 

In the above, article concerning mineral 
waters, the Author of the Dictionary con- 
fiders nitre or nitrous acid as fubftances 
not to be found in native waters, but by 
fome accidental occurrence. Neverthelefs, 
from the experiments of Mr. Margraaf on 
the waters of the Wells atrBerlin, of Dr.- 
Heberden on thofe of London, and of Dr. 
Home on thofe of fome wells in Scotland, we 
have reafon to believe, that true nitre and 
a nitrous fait with earthy bafts are frequently 
contained in waters of fprings, cfpecially in 
towns. 



WAT 


®39 

compofed of falts that are deliquefcent and different from thofe already obtained 
by cryftalttzation. We are certain, at leaft, that the mother-waters of fea-falt 
and of nitre are formed almoft entirely of theie falts, which have a certain kind 
of adhefion to the cryftallizablfc falts, # and which therefore prevent the cryftalli- 
zation of the laft portions of thefe. The mother-water of common fait contains 
a confiderable quantity of marine fait with earthy bafts, and the mother-water 
of nitre contains not only marine fait with earthy bafts, but alfo a confiderable 
quantity of nitre with earthy bafts: lienee, if a fixed alkali be added to theie 
waters, a white earthy precipitate is formed fo cop oally, that the whole becomes 
a kind of pafte. By diluting this pafle with much water, the earth may be 
obtained by filtration. The earth when edulcorated is very white, and of a 
calcareous nature. It is called magnefia. (x) 

If vitriolic acid be added to theie morher-waters, a very copious white preci¬ 
pitate is likewife formed. This precipitate alfo proceeds from the union of this 
acid with the calcareous earth of the earthy fairs, by which a felenites is 
formed. This felenites, not being foluble in fo fmall a quantity of water as 
that of the mother-water employed, is moftly precipitated in form of an earthy 
fediment confiding of very minute cryftals. See Salts with Earthy Basis, 
and Magnesia. 

DCCXXXIJI. WATER of RABEL. The water of Rabel 
is vitriolic acid dulcified by mixture with rectified fpirit of wine. Rabel, the 
inventor of this liquor, which is ufed in medicine, employed an expensive ap¬ 
paratus in the preparation of it. He obtained the vitriolic acid from pyrites : 
but fincc his time, the procefs has been much Amplified, as it ought to be. 
One part of oil of vitriol is mixed with three parts of re&ified fpirit of wine, 
and the mixture is digefted in a well-clofed veffei. The vitriolic acid adts upon 
aH the principles of the fpirit of wine, and combines with them in a certain de¬ 
gree during this digeftion : hence the acidity of the liquor is confiderably dimi- 
nilhed, but not perfectly deftroyed. This water of Rabel may be confidered as 
a dulcified vitriolic acid. See Ether. 

Water of Rabelais employed in medicine as an aftringent, from the property 
which the vitriolic acid has of conftringing the fibres and veffels. It requires 
to be diluted in fome proper vehicle, as in potions or juleps. 

DCCXXXIV. WATER (S E A). Sea-water, and the waters of 
many falt-lakes, wells, and fprings, containing various kinds of falts, is in much 
greater quantity than frefh-water. 

We may fay in general, that all natural fait-waters contain four kinds of falts, 
namely, common fait, Glauber’s fait, felenites, and marine fait with earthy 
bafis. Thefe falts are in different quantities and proportions, according to the 
nature of the waters; but the quantity of the common fait is always greater 

than that of any other. 

»•> 

(*) Magnefia is an earth not convertible The mother* waters of common fait and 
into quicklime, therefore different from cal- ? of nitre do alfo contain fome marine and 
careous earth, with which the Author of the * nitrous fairs with bafis of calcareous earth, as 
Diftionary confounds it, and is poffefi'cd of appears from the formation of felenites upon 
i^culiar properties. See the ankle Magne- adding vitriolic acid, as is mentioned in the 
iiA, and the Note fubjoined, following paragraph of the text. 

All 
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All thefe waters have a faline, and more or lefs of an acrid, bitter taftc. The 
acrimony and bitternefs of thefe warers are generally attributed to bituminous 
matters fuppofed to be contained in them : but I can affirm, that I have made 
many experiments on large quantities of thefe ieveral waters, and that I could 
never find any fenfible quantity of bitumen. The bitternefs, therefore, < 5 f thefe 
waters ought to be attributed d> the Glauber’s fait, which is bitter, and elpe- 
cialJy to the marine fait with earthy bafis, which is very bitter and acrid. 

Sea-water is not every-where impregnated with an equal quantity of fait. 
Generally, it has been obferved to contain more fait in hot than in cold climates. 
The quantity of common fait contained in fea-water is to the quantity of that 
water as three or four to a hundred. The water is confequerttly far from being 
iaturated with that fait; for water is capable of difiblving nearly a fourth part 
of its weight of common fait. 

Common fait is obtained from fea-water by evaporation alone, and not by- 
alternate evaporation and cooling j becaufe this fait is equally foluble in cold as 
in hot water. See Crystallization,^#^ Salt (Common). 

In the fouthern provinces of France, and in all equally hot or hotter 
climates, fea-water is evaporated in open air, and merely by the heat of the 
fun in fummcr, by which means the common fait is obtained. For this pur- 
pofe, large bafons are made in the ground near the lea, called falt-marmes. 
They are fo dilpol'ed that the fea-water may flow into them at certain tides, and 
be retained there. Thefe marlhes are divided into many compartments, com¬ 
municating with each other, into which any required quantity of water may be 
admitted. The water in thefe is of a fmall depth, that the evaporation may 
advance more quickly. When the water is fufficiently evaporated, and the 
fait is cryftallized, more water is admitted, till a lufficient quantity of fait is 
obtained, which is then gathered in heaps and drained. 

In the northern provinces of France common fait is obtained from fea-water 
in the following manner: 

A quantity of fand moiftened with fea-water is expofed to the fun and dried, 
which is quickly done, becaufe the fea-water is almoft entirely near the furface 
of the land. The fand, which then becomes covered with a confiderable quan¬ 
tity of fair, is to be wafhed with as much water as is neceflary for the folution 
of the fait adhering to it; and this water is afterwards evaporated over the fire 
in leaden cauldrons, till the fait is cryftallized. 

Wallcrius fays, that in northern countries the fait in fea-water is concentrated 
by expofure to intenfe cold, by which great part of the water is frozen, and the 
unfrozen part, which contains almoft all the fait, is afterwards evaporated by 
fire, till the fait is cryftallized. 

After the common fait has been thus obtained by thefe operations from fea- 
water, a liquor, called mother-water, remains that contains much fait, which 
cannot be cryftallized. If this water be further evaporated, andnhen expofed 
to cold, a certain quantity of Glauber's fait will be formed, which is very 
imnurc and badly cryftallized, and is generally called Epfom fait. See Salt 
(Epsom). (y) 

f.r) The fait called Epfom fait, or fal ca- are obtained from the mother-water remain, 
tharucus amaius, Jatge quantities of which ing after the evaporation of fca-water, and 

which 
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Laftly, the remaining part of the mother-water contains fcarcely any thincr 
but marine fait with earthy bafis, the earthy part of whkh may be precipitated 
by an alkaline lixivium. This earth is called the Magmfia c <orwnon fait. See 
Water (Motiur), and Magnesia. 

DCCXXXV.' WATER <?/ S A L T ■ S T R 1 N G S. The 
tvater of almoft all fait fprings, at lead: of thole from which common fait is ob¬ 
tained, contains exatftiy the fame principles as fea-water, but generally in a 
larger quantity. Some of thefe hirings contain fixteen pounds of lalt in a hun¬ 
dred pounds of water. Such, tor inftance, is that of Dieuie in Lorraine, one 
of the beft faft-works known. Other fprings contain a much fmaller proportion 
of fait; fuch is that of Montmorot in Tranche-compte. 

Salt is obtained from thefe falt-fprings generally by evaporation over the 
fire i at leaft, it is fo in Lorraine, and in Franche-compte: but that the 
expence of fuel may be lefiened, the water, when weakly- impregnated, is pre- 
vioufly concentrated by frequently pouring it upon bundles of twigs,or faggots 
under buildings that 'are covered, but open at all the fides, called graduating 
boufes. The water raifed by pumps to the top of thefe buildings falls upon 
the faggots, by which it is divided into a fliower, its furface is thereby encreafed, 
and the evaporation is promoted by the free current of air that pafies through 
the open fides of the building. When, by this means, the water is lb con¬ 
centrated that a hundred pounds of it contain about thirteen or fourteen pounds 
of lalt, it is then evaporated over the fire in the ufual manner. 

As thefe waters are much more impregnated with faline principles than fea- 
Vater, and as their evaporation is more quickly finilhed, we fhall confirm what 
we have faid concerning the evaporation and formation of the feveral falts in 
fea-water, by deferibing the method employed in the evaporation of the water 
of the falt-fprings of Lorraine and Franche-compte. 

This water is evaporated in very large veflfels made of plates of iron, capable 
of containing from eight to nine or ten thoufand gallons of water, called falt- 
pansy the depth of which is about fifteen or fixteen inches. 

In thefe the water is boiled fome time, during which a faline earthy matter, 
called fcblot or ferateb, is depofited, and is carefully to be feparated. This 
fcratch is a felenites, which of all the faline matters contained in the water is 
the leaft foluble, and confequently cryftallizes firft. This felenites draw* along 
with it fome of the other falts, and principally Glauber’s fait, which feems fo 
have fome degree of adhefion to it. 

When the ielenites is feparated, the common fait, being in greater quantity 
than the other falts, begins to cryftallize and form qubes. That larger cryftals 
of this fait may be formed, the water is made to boil very flowly, till the com¬ 
mon fait ceafes to cryftallize. The water that remains is very heavy, much 
impregnated with fait, of an acrid and bitter tafte. This is the mother-water. 

This mother-water contains ftill fome common fait, fome Glauber’s fait, 
and efpccially a large quantity of marine fait with earthy bafis. The Glauber’s 

which is fimilar to the fait obtained by eva- fait, which confifts cf vitriolic acid united 
fapration of the ouneral water at Lpfom, is with mineral alkali, although fome of this 
compofcd of vitriolic add and magnefia; it is latter fait alfo is faid to be contained in fca- 
iheretor'c improperly laid to* be Glauber’s water. 
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fait remains chiefly in the mother-waters, becaufe it is much more foluble irf 
hot than in cold water, and cryfltallizes more readily by cold than by evapo¬ 
ration. The marine fait with earthy bafis remains almoft entirely in the mother- 
water, becaufe it is deiiquefcent, and not .fufceptible of a true cryftallization. 
St v Water (Mother). k 

The feveral falts contained in waters of falt-fprings are thus feparated from 
each other : but this feparation is not very accurate. To render it more com- 
plear, other means mult be employed. The fundamental principles of the per¬ 
fect purification of the feveral lalts confounded together in the fame water arc 
explained at the article Crystallization. To avoid repetitions, we lefer to 
that article. Set alfo the articles Selenites, Salt (Common), Salt of Ep¬ 
som, Salt of Glauber, Salt (Marine) with Earthy Basis, Water 
(Motiteu), and Waters (iMineral). 

DCCXXX VI. W A X. Wax is an oily, concrete matter gathered by 
bees from plants. 

Wax has been long confidered as a refin, from fome properties common to 
it with refins. It has the fame confidence as refins have, and, like them, it 
furniflies an oil and an acid by difl.il'ation, and is foluble in all oils: but in 
feveral refpedts it differs lenfibly from refins. Like thefe, wax lias not a ftrong 
aromatic tafte and fmell, but a very weak fmell, and, when pure, no tafte. 
With the heat of boiling water no principles are diftilled from it; whereas, with 
that heat, fome efiential oil, or, at leaft, a fpiritus reftor is obtained from 
every refin. Further, wax is unfoluble in fpirit of wine. If wax be diftilled 
with a heat greater than that of boiling water, it may be decompofed, but not 
fo eafily as refins can. By this diftillation a fmall quantity of water is firft 
ieparated from the wax, and then fome very volatile and very penetrating acid, 
accompanied with a fmall quantity of a very fluid and very odoriferous oil. As 
the diftillation advances, the acid becomes more and more firong, and the oil 
moie and more thick, till its confidence be fuch that it becomes folid in the 
receiver, and is then called butter of wax. When the diftilHtion is finifhed, 
nothing remains but a fmall quantity of coal, which is almoft incombuftiblefrom 
the want of lome ialine matter. See Coal. 

Wax cannot be kindled, unlefs it be previously beared and reduced into 
W.pors •, in which relpeft it refemblcs fat oils. The oil and butter of wax may, 
by repeated diftillations, be attenuacea and rendered more and more fluid, 
becaufe lome portion of acid is thereby feparated from thefe fubftances ; which 
efied't is limilar to what happens in the diftillation of other oils and oily con¬ 
cretes : but this remarkable efledt attends the repeated diftillation of oil and 
butter of wax, that they become more and more foluble in fpirit of wine ; and 
that they never acquire greater confiftence by evaporation of their more fluid 
parts. JBoeihaave kept butter of wax in a glafs veflel open, or carelefsly clofed, 
during twenty years-, without acquiring a more folid confiftence. * We may re¬ 
mark, that wax, its butter, and its oil, differ entirely from eflential oils and 
n-fins in all the above-mentioned properties, and that in all thefe they perfectly 
icfcmbic fweet oils. See Oils (Essential)* Resins, and Oils (Sweet 
.Expressed). * • - , 

ma y therefore conclude from what has been faid, as Mr. JVtacquer has 
‘dose in his Elements of Chemiftry, and in his Memoir upon Oils, that ,wax 

only. 
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Only refembles refins in being an oil rendered concrete by an acid ; but that it 
differs effentially from thefe in the kind of the oil, which in refins is of tin- 
natur.e of effential oils, while in* wax and in other analogous oily concretions, 
(as better of milk, butter of cocoa, far of animals, fpcrma-ceii, anti a w;;x 
obtained from a tree in Louifiana) it is of the nature of fwcet, un&uous ciU 
that are not aromatic andLnot volatile, and are obtained from vegetables by 
exprefiion. 

Wax is very ufeful, cfpecially as a better material than any other for 
candles. 

Wax may be deprived of its natural yellow difagrceable color, and be per¬ 
fectly whitened, by expoiure to the united action of air and of water, by which 
method the color of many fubftances may be deftroyed. 

The art of bleaching wax confifis in cncreafing its furface. For which 
purpole, it muff be melted with a degree of heat not fuflicient to alter its 
quality, in a cauldron fo difpofed that the melted wax ‘may (low gradually 
through a pipe at the bottom of the cauldron into a large tub filled with water, 
in which is fitted a large wooden cylinder, that turns continually round its axis, 
and upon which the melted wax falls. As the iurface of this cylinder is always 
moiftened with cold water, the wax falling upon it does not adhere to it, but 
quickly becomes iolid and flat, and acquires the form of ribbands. The con¬ 
tinual rotation of the ‘cylinder carries off thefe ribbands as faft as they are 
formed, and diftributes them through the tub. When all the wax chat is to be 
whitened is thus formed, it is put upon large frames-covered with linen cloth, 
which are fupported about a foot and a half above the ground, in a ficuatiou 
expofed to the air, the dew, and the fun. 1 he thicknefs of the feveral ribbands, 
thus placed upon the frames, ought not to exceed an inch and a half; and 
they ought to be moved from time to time, that they may all be equally ex- 
pofed to the adtion of the air. If the weather be favorable, the color will be 
changed in the fpace of fome days. It is then to be re-melted and formed into 
ribbands, and tpepofed to the action of the air as before; Thefe operations are 
to be repeated till *the wax be rendered perfectly white, and then it is to be 
melted into cakes, or formed into candles. 

The yellow'color of the.wax is evidently deftroyed by the combined adtion of 
the air, of the water, and of the fun. As the volatile, fulphureous acid has 
the property of deftroying ftill more quickly almoft all the colors of vegetables, 
perhaps this bleaching might be (hortened by expofing ribbands of yellow wax 
to the vapor of fulphur, as is praftifed for wool and filk. 

Every kind of wax is not equally capable of being whitened, the color of 
fome adhering fo ftrongly, that it cannot be effaced. Such is the wax that 
comes from countries in which vines grow. This obfervation I have received 
from Mr. Trudon, proprietor of the manufactory of wax, at Antoni, near 
Paris. J 

Wax is employed for many purpofes in feveral arts. It is alfo ufed in me¬ 
dicine as a loftening, emollient, and relaxing remedy; but it is only ufed ex¬ 
ternally, mixed with other fubftances. It is an ingredient in many pomatums, 
cerates, ointments, and plafters,. to moft of which it gives the due confidence. 
Upon this fubjedt may be confulted Mr. Beaume’s Elements of Pharmacy, a 
work containing many excellent obfervations. 
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DCCXXXVIT. WHEY. See Milk. 

PCCXXXVIII. WHITE (SPANISH;. This name is given 
to very different fubftances, namely, the tnaglften of bifmutb, and the wafried 
chalk ufed for painting in water colors. 

DCCXXXIX. WHIfE-LEAD. This name is given to the 
white ruff produced by expofing lead to the vapors of vinegar. It isallb called 
ccrrtfs. See Ceruss. 

DCCXL. W I N E. Chemifts give the name of wine in general to all 
liquors that have become fpirituous by fermentation. Thus cyder, beer, vinous 
hydremei, or mead , and other fimilar liquors, are wines. 

The principles and theory of the fermentation which produces ihefe liquors 
are elfentially the fame. The more general principles we have explained under 
the article Fermentation. At the articles Beer and Hydromel may be 
found fome peculiarities relative to thefe kinds of wines. In the prefect article 
we fliall chiefly attend to t.he wine of grapes, to which the name of wine is more 
particularly applied. At the fame time, v we lball not negledt: any thing relating 
to fpirituous fermentation in general. 

All vegetable and animal matters, which have a tafte fweet, agreeable, and 
more or lefs faccharine, and which are nutritive, are fufceptible of the fpirituous 
fermentation. Thus wine may be made of all the juices of plants, the fap of 
trees, the infufions and decodions of farinaceous vegetables, the milk of fru- 
givorous animals, which is pofiefTed of the above-mentioned qualities; and, 
laftly, it may be made of all ripe fucculent fruits, which alfo are poflefied of 
thefe qualities: but all thefe fubftances are not equally proper to be changed 
into a good and generous wine. 

As tne produ&ion of ardent fpirit is the refult of the fpirituous fermentation* 
we may confider that wine as cflentially the beft which contains moft of this 
fpirit. But of all fubftances fufceptible of the fpirituous fermentation, none is 
capable of being converted into fo good wine, as the juice*of the grapes of 
France, or of other countries that are nearly in the iame latitudes or in the lame 
temperature. 1 he grapes of hotter countries, and even thofe of the louthern 
provinces of France, do indeed furnifh wines that have a more agreeable, that is, 
more of a faccharine tafte ; but thefe wines, though .they are fufflciently ftrong, 
are not fo fpirituous as thofe of the provinces near the middle of France : at 
leaft, from thefe latter wines the beft vinegar and aqua vitae are made. As an 
example therefore of fpirituous fermentation in general, we fhall deferibe the 
method of making wine from the juice of the grapes of France, 

This juice, when newly exprefied, and before it has begun to ferment, is 
called muft, and in common language fweet wine. It is turbid, has an agree¬ 
able and very faccharine tafte. It is very laxative, and when drank too freely, 
or by perfons difpofed to diarrhaeas, it is apt to occafton thefe diforders. Its 
confidence*is fomewhat lefs fluid than that of water, and it beconies almoft of 
a pitchy thicknefs when dried. 

When the muft is prefled from the grapes, and put into a proper veflel and 
place, with a temperature from ten or twelve degrees to fifteen or fixteen, very 
fenfible efFe&s are produced in it, in a (horter or longer time, according to the 
nature off the liquor, and t*he temperature of the place. It then fwells, and is 
fo rarefied, that it frequently overflows the veflel containing if, if this be 
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nearly full. An Inteftine motion is excited among its parts, accompanied with 
a fmail hilling noiie and evident ebullition. The bubbles rife to the furface, 
and, ,at the fame time, is difengaged a vapor which is probably of a phlogiftic 
nature^ and is fo fubtle and dangerous, that it is capable of killing inftantly 
men and animals expofed to it in a place where the air is not renewed. In its 
effefls'this vapor is fimilar to that of burning charcoal. The Heins, Hones, and 
other groffer matters of the grapes, are buoyed up by the particles of difengaged 
air that adhere to their furface, are varioufly agitated, and are railed in form of 
a ft urn or loft and fpongy cruft that covers the whole liquor. During the fer¬ 
mentation this cruft is frequently raifed, and broken by the air difengaged from 
the liquor, which forces its way through it: afterwards the cruft fubiides, and 
becomes entire as before. 

Thefc effe&s continue while the fermentation is brifle, and at laft gradually 
ceafe : then the cruft being no longer fupported, falls in pieces to the bottom 
of the liquor. At this time, if we would have a ftrong and generous wine, all 
fenfible fermentation mult be ftopt. This is done by putting the wine into 
clofe vefiels, and carrying thefe into a cellar or other cool place. 

After this firft operation, nature tends fpontaneoufly to a kind of reft, as is 
indicated by the ceffation of the fenfible effe&s of the fpirituous fermentation ; 
and thus enables us to preferve a liquor no lefs agreeable in its tafte, than ulefui 
for its reviving and nutritive qualities when drank moderately. 

If we examine the wine produced by this firft fermentation, we fiiall find 
that it differs entirely and effentially from the juice of grapes before fermen¬ 
tation. Its fweet and faccharine tafte is changed into one that is very different, 
though ftill agreeable, and fomewhat fpirituous and piquant. It has not the 
laxative quality of muft, but affcdls the head, and occafions, as is well known, 
drunkennefs. Daftly, if it be diftilled, it yields, inftead of the infipid water 
obtained from muft by diftillation with the heat of boiling water, a volatile, 
fpirituous,, and inflammable liquor called fpirit of wine , or ardent fpirit. This 
fpirit is confequpntly a new being, produced by the kind of fermentation called 
the vinous or fpirituous. See Spirit (Ardent). 

As, on one fide, the liquors fufceptible of the fpirituous fermentation contain 
chiefly a fweet oil rendered mifcible with water by means of an acid-, and as, 
on the other fide, the liquor produced by the fpirituous fermentation is inflam¬ 
mable, but ftill mifcible with water, and confequently compoied of a watery 
and inflammable principle i ,we may ealily perceive, that the work of nature 
chiefly confifts in attenuating, dividing, and volatilifing the oily parts of fer¬ 
mentable matters, and in combining thefe intimately with the watery principle. 
But by what mechanifm does nature operate this change ? In wh.it does this 
attenuation of the oily part precifely confift ? In what proportion is this oil, or 
only'its inflammable principle, united with the watery principle in the com po¬ 
ll tion of ardent fpirit ? Thefe are myftenes of nature that are ftill entirely hid 
from us, and which we cannot eafily explain. Without entering, therefore, 
into a fpeculation concerning the production of ardent fpirit, we Hull proceed 
in the hiftory of fpirituous termencation. 

When any liquor undergoes the fpirituous fermentation, all its parts feetn 
not to ferment at the fame time, otherwife the fermenrarion would probably be 
very, quickly compleated, and the appearances, would be much more ftriking ; 
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hence, in a liquor much difpofed to fermentation, this motion is more quick and 
limulcaneous than in another liquor lefs difpofed. Experience has ftiewn, that a 
wine, rhe fermentation of vhi h is very flow*and tedious, is never good and 
very fpirituous ; and therefore, when the weather is too cold, the fermentation is 
•ufually accelerated by heating the place in which the wine is made. A propofai, 
which I think is a good one, has been made by a perfon very intelligent in 
economical affairs, to employ a greater than the ufual heat to accelerate the fer¬ 
mentation of wine, in thofe years in which grapes have not been fufficiently 
ripened, and when the juice is not fufficiently difpofed to fermentation. 

A too hafty and violent fermentation is perhaps alio hurtful, from the difli- 
pation and lofs of fome of the fpirit: but of this we are not certain. However, 
we may diftin^uifh, in :hc ordinary method of making wines of grapes, two 
periods in the fermentation, the firft of which lafts during the appearance of 
the fenfible effects above-mentioned, in which the greateft number of ferment¬ 
able particles do ferment. After this firft effort of fermentation, theft: effects 
ieniibly dimimlh, and ought to be ftopped, for reafons hereafter to be men¬ 
tioned. 1 he fermentative motion of the liquor' then ceafes. The heteroge¬ 
neous parts that were iufpended in the wine by this motion, and which render 
it muddy, are feparated, and form a fediment called the lees* after which the 
wine becomes clear: but although the operation be then confidered as finifhed, 
and the iei mentation apparently ceafes, it does not really ccafe; and it ought 
to be continued in fome degree, if we would have good wine. In this new 
wine a part of the liquor remains that has not fermented, and which does 
afterwards ferment, but fo very flowly, that none of the fenfible effects pro¬ 
duced in the firft fermentation are here perceived. The fermentation, there¬ 
fore, continues ft ill in the wine, during a longer or fhorter time, although in 
an imperceptible manner; and this is the fecond period of the fpirituous fer¬ 
mentation, which may be called the imperceptible fermentation. We may eafily 
perceive, that the effe& of this imperceptible fermentation is the gradual 
encrcafe of the quantity of fpirit in wine. It has alfc another gfFeft no left ad¬ 
vantageous, namely, the reparation of a faline, acid, earthy matter, called 
tartar, from the wine. This matter is therefore a fecond fediment that is 
formed in the wine, and which adheres to the lides of the containing veflels. 
As the tafte of tartar is harfh and difagreeable, it is evident that the wine, 
which, by means of the infenfible fermentation, has acquired more fpirit, and 
ha-, difengaged itfclf of the greateft part of its tartar, ought to be much better 
and more agreeable; and for this reafon chiefly, old wine is univertally prefer¬ 
able to new wine. 

Hut infenfible fermentation can only ripen and meliorate the wine, if the 
fenfible fermentation has regularly proceeded, and has been flopped in due 
time. We know certainly, that if a fufficient time has not been allowed for the 
firft period pf the fermentation, the unfermented ma:ter that remafris, being in 
too laige a quantity, will then ferment in the bottles or dole veflels in which 
the wine is put, and will occafion effe&s fo much more fenfible, as the firft 
feme ntation fhali have been fooner interrupted : hence thefts Wines are always 
turbid, emit bubbles, and fometimes break the bottles, from the large quantity 
»>f air and vapors that are difengaged during the fermentation. We have an 
ioftance of theft* tfFe&s in the white wine of Champagne, and in others of the 
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fame kind. The fenfible fermentation of thefe wines is interrupted, or rather 
fupprefled, that they may have this Jparkling quality. *lt is well known that 
theie wines make the corks fly put of the bottles, that they fparkle and froth 
when they are poured into glaffes, and, laflJy, that they, have a ufte much 
more’lively and more piquant than wines that do not lparkle j but this 
fparkHog quality, and all the efte&s depending on it, are only caufed by 
a confiderable quantity of air which is diiengaged during the confined fermen¬ 
tation which thfc wine has undergone in clofe vcflels. This air, not having an 
opportunity of efcapipg, and of- being difljpated as fuft as it is diiengaged, and 
being interpoled betwixt all the parts of the wine, combines in fume mcafure 
with theie, and adheres in the fame manner as it does :o t’lofe mineral 
waters that are called fpirituous, in which it produces nearly the fame effects. 
"When this air is entirely diiengaged from theie wines, they no longer lparkle, 
they lofe their piquancy of tafte, become mild, and even almofi: inlipid. 

Such are the qualities that wine acquires in time, when its firft iermenration 
has not continued fufliciently long. Thefe qualities are given purpofe'y to 
certain kinds of wine, to indulge talle or caprice*, but fuch wines ought not to* 
b$ daily drank. Wines for daily tile ought to have undergone fo eompfeariy 
the fenfible fermentation, that the fucceeding fermentation Ikould be infer fmk 7 
or, at lead, exceedingly little fenfible. Wine, in which the firft fermentation has 
been too far advanced, is liable to worfe inconveniences than that in which the 
firft fermentation has been too quickly iuppreflld; for every ferment..file 
liquor is from its nature in a continual fermentative motion, more or lei's 
ftrong, according to circumftances, from the firft inftant of the fpirituous 
fermentation, till it is compleatly putrefied : hence from the time of the com¬ 
pletion of the fpirituous fermentation, or even before, the wine begins to* 
undergo the acid or acetous fermentation. This acid fermentation is very flow 
and inlenfible when the wine is included in very clofe veffels, and in a cool 
place *, but it does gradually advance, fo that in a cer ain time the wine, 
inftead of*being meliorated, becomes at laft four. This evil cannot be reme¬ 
died, becauie file fermentation may advance, but cannot be reverted. Wine- 
merchants, therefore, when their wines become four, can only conceal or ahfo b- 
this acidi r y by certain fubftances, as by alkalis and abforbent earths. But thefe 
llibftances give to wine a” dark-greenifh color, and a tafte, which, though not 
acid, is fo mew hat tiifagreeable. Befides, calcareous earths accelerate conlkler- 
ably the total definition and putrefaction of the wine. Calxes of lead, having’ 
the property of forming with the acid of vinegar a fait of an agreeable faccharme 
tafte, which does not alter the color of the wine, and which befides has the ad¬ 
vantage of flopping fermentation and putrefaction, might be very well employed 
to remedy the acidity of wine, if lead and all its preparations were not perni¬ 
cious to health, as they occafion molt terrible colics, and even death, when 
tjaken internally. We cannot believe that any wine-merchant,,knowing the evil 
confequences of lead, fhould, for the fake of gain, employ it for the purpofo 
mentioned *, but if there be any futfh pet ions, they muft be confide red as the 
poifoners and murderers of the public. 

If wine contains litharge, or any other calx of lead, it may be difeovered by 
evaporating ibme pints of it to drynefs, and melting the refwluum in a crucible,, 
at the bottom of which-a finall regulus of lead may be found after the fuuuu 
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but an-caficr and more expeditious proof is by pouring into the wine fome 
liquid liver of lulphur. If the precipitate occafioned by this addition of the 
liver be white, or only colored by the wine, ,we may know that no lead is con- 
• tallied : but if the.precipitatc be dark-colored, ,brown, or blackifh, may be 
t certain that lead is contained. 

The only fubftar.ces that cannot abforb or deftroy, but cover and. render 
fupportable the lharpnefs of wine, without any inconvenience, are fugar, honey, 
and other faccharinc alimentary matters ; but they can fucceed only when the 
wine is but very little acid ; and when an exceeding fmall quantity only of thele 
fubftances is* lufficient to produce the defired effeCt ; otherwife the wine would 
have a lweetilh, tart, and not agreeable tafte. 

From what we have laid concerning the acefcency of wine we may conclude, 
that when this accident happens, it cannot by any good method be remedied, 
and.that nothing remains to be done with lour wine but to fell it to vinegar- 
makers, as all honeft wine-merchants do. We may obferve, that the firifc 
fallible fermentation having been too far advanced, is not the only caufeof the 
acidity of wine, but that heat alfo is capable of producing the fam^effeCh 
Thus wine, which might have been long preferved in a cool place, veryjy|^ily 
becomes four, when placed in a bad cellar; and even as the belt cellaft wire 
during winter a degree of heat much fuperior to that of the atmolphere, it 
would be very proper, when wine difpofed to become four is to be preferved, 
to bring it from the cellar in the beginning of winter, and leave it expofed to 
the air during all that feafon. 

Wine is alfo liable to other changes; as, to become ropey and mucilaginous, 
by the continuance of the fermentative motion : but we cannot profecute thefe 
details in a work of this kind. Befides, the fpiricuous fermentation and its 
confequences ftill require a further examination, which we hope will be per¬ 
formed in a fatisfaftory manner, lince feveral Academies, fenfible of the impor¬ 
tance of the fubjeft, have offered prizes for difeoveries relative to it. All that 
we can at prelent fay is, that the fundamental principles from which we may 
deduce a more accurate knowledge on this fubjeCt, may be difjavered by deter¬ 
mining with what degree of heat, and during what time, the firft fenfible fer¬ 
mentation of mull ought to be promoted, that the moft fpirituous and beft-keep- 
ing w ine may be obtained. 1 confefs that this objeCt is very extenlive, and very 
difficult to be known in a general manner, confidering how variable thele 
things are, and what differences, perhaps greater than we now imagine, there 
ought to be, according to the nature of the muft, which varies exceedingly 
in different countries, and at different times. Experienceand obfervation have 
already inftru&ed makers of wine in many things relative toThis fubjeCt ; but 
much yet remains to be determined, which is not within the* reach of ordinary 
country-people, or even of the proprietors of the great vine-yards. 

Wine, and the matters produced from wine, as brandy, fpirit of wine, 
vinegar, fees of wine,, tartar, are greatly and extenfively ufeful. The lees of 
wine are employed in the manufacture of hats. Thele lees, and alfo tartar by 
incineration, yield a larger quantity than any other vegetable matter of pure 
fixed alkali. See the articles Aqua Yit^e, Spirit ef Wine, Tartar* and 
Vinegar. 

.Witte 
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Wine has been preferred in all times and*'in all countries to every other ali¬ 
mentary liquor. We may fay in general, that it is good'and ialutary when 
taken jn fmall quantities, and that? it is pernicious when drank habitually, and 
in too Jarge quantities. Wine becomes then a true flow poifon, which is fo 
much more dangerous, as it is more agreeable. But if we obferve nftore parti¬ 
cularly the effects of- wine, we fhall perceive very great differences depending 
on different conftitutions. Some perfons drink habitually large quantities of 
pure wine, without any fenfibfe inconvenraice, or difeafe, s or lhortcmng their 
lives : but, on the contrary, many others do alip entirely deftrdy their health, 
and fliorten their lives, by an habitual ufe of wine even in fmall quantity, and 
mixed with water. Although it is always more fafe and prudent lbr every 
perfon to drink little of it habitually, this moderation is more indilpeniably ne- 
ceflary to thofe whofe conftitutions wine does not fuit. 

As the difeafes confequent upon the too free ufe of wine come gradually and 
infenfibly, fometimes even during many years, feveral perfons, eljpecially men, 
ocherwife very fober and attentive to health, are every day deceived upon this 
article, drinking more wine than is fuitable to their CQnftitution, and gradually 
ruining their health without knowing the caufe. It is therefore a ma ter of 
importance to (hew the figns by which wine may be known to be hurtful. We 
may know that wine docs not fuit a perfon, when, after drinking moderately of 
It, his breath acquires a vinous fmell; when it occafions four belchings and 
flight pains in the head j and when, after drinking it more copioufly than ufuai, 
it produces ftupefadion, naufea, and drunkennefs, efpecially when this 
drunkennefs is of the morofe, peevifh, quarrelfome, and irafcible kind. Un- 
happy is that perfon who fuffers thefe effeds from wine, and notwithftanding 
contracts and perflfts in the habitual ufe of it. Thefe imprudent perfons do 
never fail of coming to a mifcrabfe death, preceded by languor, and premature ; 
their common age being about fifty years, or a little more. The difeafes to 
which they are 190 ft fubjed are obftrudions in the liver, in the mefentenc 
glands, anti in n$her abdominal vifeera, which are almoft always fucceedcd by 
an incurable dropfyi Thofe who digeft wine well, do not fuffer, or much lels 
fenfibly, the above-mentioned effeds of drinking it. Their drunkennefs is ac¬ 
companied with vivacity and joy. Such perfons ieldom die of the obftrudions 
and dropfy above-mentioned: but wine is neverthelefs fo much more dangerous 
to them, that as they fuffer none of the difagreeable effects, they are more 
liable to contrail the habit of drinking too much. Drinkers of this clafs gene¬ 
rally live fomewhat longer than the former •» but their conftitution generally 
changes before fixty years of age; and the inheritance of their old age is either 
a fevere gout or palfy, ftupidity, imbecillity, or an accumulation of thefe difeafes. 

We need not mention that the too frequent ufe of brandy, ratafia, and of 
other fpirituous liquors is fttil much more pernicious and fatal than of wine. 

Wine isufed in medicine as a vehicle in the compofition of many internal and ■ 
external remedies. As wine is compofed of an ardent fpirit, water, extradive 
faponaceous matter, and acid of tartar, it may be very ufefully employed for 
the extraction of almoft all the proximate principles, and confequcncly of the 
medicinal parts, of vegetables. Many extrads are made with wine, which 
may be confidered as being more compleat than thofe made with water: but 
phyficians who preferibe thefe extrads ought to remember that, beftdes 
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tlie principles of the vegetables, they alfo contain the extradive part of wine, 
that i-„ dl'the principles of wine, excepting die ardent fpirit» which is too volatile 
to umain in an extra#. * 

v wine, when.good, may be preferved during a long time, feveral medial 
ri:ni wines prefcribed in difpenfatories a r e kept in the (hops of apothecaries, 
Such are the aftringent, andfcorburic, febrifugal wines of the Teruvian bark, 
of wormwood, chalybeate wine, and others.*- Id many cafes, as in feveral 
chronical difeafes, where tonic, cordial, fortifying and exciting remedies are 
.indicated, phyficians prefer the ule of wine to water, as a vehicle tor the in- 
fufion of purgative, aperitive, and other medicinal fubftances, 

DCCXLI. W O A D. (z) 


(z) Wo AO. Dr. Lewis in a note to his 
edition of Neuman’s Chemical Works gives 
the following account of woad. 

Woad , ijrtt.'i, glijium , is a ;.iant with long 
green leaves ; the lower ones harrow at both 
ends ; thofe which grow upon the (talk are 
broad rt bottom like an at row-head. On. 
the tops come forth numerous yellow flowers, 
which ate followed by little flat pods con* 
.tabling the feeds. It grows wild in lbme 
parts of France, and on the coafts of the 
Baltic Sea : the wild woad, and that which 
is cultivated for the ufe o! dyers, appear to 
be the fame fpecies of plant. The prepa¬ 
ration of woad for dying, as pra£iifed in 
France, is minutely described bv Aflruc, 
in his Memoirs for a Natural Hiftory of 
Languedoc. The plant puts forth at firft 
five or fix upright leaves, about a foot long 
and fix inches broad: when thefe hang 
downwards, and turn yellow, they are fit 
for gathering : five crops are gathered in one 
year. The leaves are carried dire£tly to a 
mill, much refetnbiing the oil or tail-mills, 
and ground into a frnoorh pafte. If this pro- 
ccfs wis deferred for Come time, they would 
putrefy, and fend forth an infupportahle 
ftcuch. The p -die is laid in heaps, preff.'d 
dole and fmooth, and the blackifh cruft, 
winch f’.rms on the nutfide, reunited if it 
happens to crack: if this was negle&ed, Irtle 
worms would be produced in the cracks, and 
tin w-oad would lofe a part of its (Length. 
A 'tf lying for fifteen days, the heaps are 
opened, the cruft rubbed and mixed with the 
infid?, the matter formed into oval balls, 
whi.h are prefied ciofe and folid in wooden 
iw < i : . Thefe are dried upon hurdles: 
i-t : ii- fun, they turn black on the outfide j 
ju a cH?fe place, ycllowifh, efpecially if the 
weather be rainy : the dealers in this com¬ 


modity prefer the firft, though it is find the 
workmen find no confiderabie ciifK nee be¬ 
twixt the two. The good balls ate diftin- 
guifhed by their being weighty, of a pretty 
agreeable fme!l,.and when rubbed, of a violet 
colour within. For the ufe of the dyer, 
thefe balls require a further preparation : 
they are beat with wooden mallets, on a 
brick or ftone floor, into a grofs powder; 
which is heaped up in the middle of the room 
to the height of four feet, a fpace being left 
for palling round the Tides. The powder, 
moiftened with water, ferments, grows hot, 
and throws out a thick fetid fume. It is 
(hovelled backwards and forwards, and moift- 
ened every day for twelve days ; after which 
it is ftirred lefs frequently, without watering, 
and at length made into a heap for the 
dyer. 

The powder thus prepared gives only 
brownifh timftures, of'different (hades, to 
water, to rectified fpirit of wine, to volatile 
alkaline fpirits, and to fixed alkaline lixivia: 
rubbed on paper, it communicates a green 
(lain. On "diluting the powder with boiling 
water, and after (landing feme hours in a 
ciofe veflel, adding about one twentieth part 
of its weight of lime newly flaked, digefting 
in a gentle warmth, and flirting the whole 
together every three or four hours, a new 
fermentation begins, a blue froth arifes to the 
furfacc, am: the liquor, though it appears it- 
felfofa redtjifh color, dyes woollen of a green, 
which, like the green from,,Indigo, changes 
in the air to a blue. This is one of the 
nieeft procefles in the art of dyeing, and doe* 
not well fucceed in the way of a fmall ex¬ 
periment. 

Aft' uc propofes the mpmifa&tiring of freih 
woad leaves in Europe, after the.fame man¬ 
ner as the Indigo plant is manufactured in 

America; 



K 851 

DCCXLII. WOLFRAM, (a) 

DCCXLIII WOOL (PHILOSOPHY C). This is a name 
given ,by ancient chemical or alchemical authors to flowers of zinc. See Flow ers 
of ZlN t C. 

DCCXLIV. WORMWOOD, (b) 


America 5 and thus preparing k a blue 
fecula fimilar to indigo, which from his own 
experiments he has found to be pradticable. 
Such a management would doubtlefs be ac¬ 
companied with fome advantages, though 
poflibly, woad fo prepared might Jofe thofe 
qualities which now render it, in a large 
bufmefs, preferable on fome accounts to 
indigo, as occaiioning greater difpatch when 
once the vat is readj', and giving out its 
color lefs tiaflily, fo as to be better fitted for 
tlv ing very light fhades. 

(a) Woifram, Sptma lup't , is a very re¬ 
fractory mineral of s black o r dufley color, 
CryHRklFiaed in form of cubes* Arise, or ether 
determinate fhape, and confiding of finning 
plated, its appearance is fimilar to the ore 


of tin, called tin-grains or cryfUls of tin : 
and it is frequently h’und in tin-miner. It 
is (c> hard that it can Hrike (parks from (lie!. 
When powdered, it is red. Walle«ius con- 
fie'ers it as an ore of iron tnincralifed by arfe- 
nic, which fometimes contains tin. Ac¬ 
cording t;> Cronftedt, it is a kind of mag- 
nefi,. or inanganefe, containing a fmall por¬ 
tion of iron and of tin. 

( 1 ) Wormwood. The leaves of w tm- 
woed are incenfely bitter, and have a ti 1 <>;• 
ftnelK fomewhat of the aromatic kind. The 
yield in difiillation a confidetablc quantity of 
eilential oil of a dark greenifh color p r fi fi¬ 
fing the whole of their fmell, the ti.tter 
•matter remaining in the extract. JNeurum, 
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DCCXI.V. rw AFFRE, or SAFFRE. Zaffre is the refi- 
X J duum of cobalt, after the fulphur, arfenic, and other vo¬ 
latile matters of this mineral have been expelled by calcination. It is therefore 
a kind of calx of cobalt, of a grey or reddifli color. The ufe of cobalt is to 
produce a very fine blue color, when it is melted with fufible and vitrifiable 
matters. 

This blue color produced by the vitrification of zaffre proceeds from the 
earth or calx of a femi-metaliic fubftance contained in cobalt, called by chemifts, 
regulus of cobalt. This is proved by melting zaffre with a reducing flux, like 
any other roafted ore *, by which means the above-mentioned iemi-metallic 
regulus of cobalt will be obtained. The fcoria in this fufipn has .alio a blue 
color, which proceeds from a portion of die calx of this reguips that is not re¬ 
duced, but is vitrified along with tire fcoria, ' 

The calx therefore or metallic earth of the regulus of cobalt is the foie caufe 
of the blue color produced by zaffre. But as the quantity of regulus contained 
in cobalt is variable, therefore fome zaffres furnifh more blue than others. The 
heterogeneous, fixed matters contained in cobalts, contribute, according to 
their quantity, not only to the greater or Ids intenfity of the blue color, but 
alfo to its luftre and beauty. For which reafon thofe who manufacture zaffre 
from cobalt make frequent effays of the roafted ore by mixing it with vitreous 
matters to difcover the intenfity and beauty Of the blue color. 

Good cobalts calcined would form too deep a blue, and almoft a black glafs, 
if they were not previoufly mixed with a certain quantity of vitreous fritt. 
In the m a n ufact ure of zaffire, therefore, the calx of cobalt, the ftrcngth of which 
has been previoufly determined by Effays, is mixed with foch a quantity of 
land, or of powdered flints and quartz, that with the addition of tome fsuinc 
flux, a deep blue glafs may be formed. 

The zaffre that is commonly fold, and which comes from Saxony, vs a mixture 

of c alx of cobalt with tome vitrifiable earth* as we have laid. It is of a grey 

color* 
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color, as all calxes of cobalt are before vitrification. (Some zafires are dearer 
than others, according to the intenfity of the color Which they are capable of 
producing. ZafFre is employed Jin the manufacture of pottery and of porcelain. 
For fainting the furface of the pieces of ware, upon which it is applied to¬ 
gether with fome faline flux, previoufly to the baking or glazing, that the fame 
Ire may alfo vitrify this coloring material. 

The blue of zaffre is the moft folid and fixpd of all the colors that can be em¬ 
ployed in vitrification. It fuffers no change from the moft violent fire. It is 
fuccefsfully employed to give (hades of blue to enamels, and to the cryftal- 
glafies made in imitation of fome opake and tranfparent precious (tones, as the 
lapis lazuli, the turquois, the faphire, and others of this kind. See the articles 
Azure, Cobalt, Ink (Sympathetic), and Smalt. 

DCCXLVI. Z E O L I T E a (c) 

DCCXLVII. ZINC. Zinc is a femi-metal, of a brilliant white color, 
approaching to blue. It is the leaft brittle of the femi-metals *, and when well 
ftirnilhed with phlogifton, which may be effected by treating it with inflam¬ 
mable matters in a clofe veffel, it poneffes a femi-duClility, by means of which 
it may be flattened into thin plates, (d). 

This property, joined to its hardnefs, which is aUb conftderable, renders it 
incapable of being pulverifed like the other femi-metals ; therefore, when it is 
required in a divided ftate, it muft be melted and granulated, or filed, like metals. 


(c) Zeolites. This name it given by Mr, 
Cronftedt to a ftone defcribed by him in the 
Tranfafiiom of the Academy of Sciences at Stock¬ 
holm for the year 1756, the peculiar properties 
of which have induced that mineralogift to 
confider it as forming a diftinft order of earths, 
called zeolites . The properties of this Acme 
or clafs of .earths, *«are the following. 

1. It is a liuN .harder than the fuors, and 
calcareous fpars. It may be fcratehed by 
fled, from which it does not elicit fparks. 

a. It may fcafily be melted by heat with¬ 
out addition, into a white frothy flag, which 
not without great difficulty can be render¬ 
ed folid and tranfparent. Cryftaliized zeo¬ 
lites, when melted, boils, as borax does. 

3. It may be diflolved in the fire more 
eauly by mineral alkali than by borax or by 
the fufible fait of urine. 

4. It does not tffervefce with the fufible 
fait of urine, as calcareous ftones do; nor 
with borax, as gypfeous ftones do, 

5. It dlffolves very (lowly, and without 
•ffervelcence, in adds, as in oil of vitriol, 
and fpirit of nitre. When concentrated 
vitriolic acid is poured on powdered zeolites, 
a beat arifes, and the powder is changed into 
a gelatinous mafr. 


6. In the very moment of fufion it give* 
a phofphoric light. 

Zeolites has been found only in an in¬ 
durated ftate. It is either, 1. confiding of 
particles of no determinate form; or, % fparry\ 
or, 3. cryftaliized. 

Toe zeolites that confifts of particles of no 
determinate form, b either pure, and white; 
or it is mixed withJiher and iron \ which latter 
kind is of a blue color, and is commonly 
called lapis lazuli. See Lams Lazuli. 

The Jparry zeolites refeinbles calcareous 
fpar, but is more brittle. This is of a light 
red, or orange color. 

Cryftaliized zeolites . Groupes of cryftals 
of zeolites are found in form of white or 
yellow balls confiding of many pyramids the 
apices of which unite in the center; or of 
white prifms with truncated angles j or of 
white capillary crydals. 

Zeolites has in the fire nearly the fame 
properties as boles have. See Stockholm Iranf. 
for the year 1755, and Cronftedt's Mine¬ 
ralogy, 4 . 108. 

(d) Zinc when broken appears of many 
flat, Aiming plates, or facets, which are 
larger when (lowly than when haftily cooled. 

When 
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The specific gravity oij zinc is nearly the fame its that of regulns of antimony* 
that is to fay, it lofes in-Vater about a fevcnth part of its weight. (?)' 

This femi-metal is not eafily calcined or covered with ruft by the acftion of 
the air and of water: in this refpesft it refembles tin. It is lefs fufible than tin 
ind lead, as it does not melt till it is almbft redTiot. When it only fuf&ra 
the degree of heat neceflary for ’its* fufion, its furface is calcined and reduced 
to a grey calx, eafiljr reducible, like thofe of tin and other fufible metallic ftib- 
llances. But when it is expofed to heat approaching to a white-heat, it flames ; 
and during this inflammation it exhibits a very beautiful and ftriking appearance. 
*The flame of zinc is infinitely more lively, more luminous, and more brilliant* 
than the flame of any other inflammable matter. It is of a dazzling white, 
and is lo vivid as to be infupportable to the fight. This flame cannot be at¬ 
tributed to any fulphur which might be fuppofed to remain united with the zinc, 
for we fliall fee that this femi-metal cannot be united with lulphur j but merely 
to phlogifton, which in zinc is very combuftible. This ardent deflagration 
is a moft fenfibie proof of the prefence of this principle in metallic fubftances. 

The deflagration of zinc is fo violent that the earth of this femi-metal al¬ 
though naturally very fixed, like that of almoft all metallic fubftances, is 
railed in form of white fmoke, which is condenfed, and floats in the air 
like light flocks. Thefe are called flowers of zinc , and philofophical wooL See 
Flowers of Zinc. 

Zinc being rhe moft combuftible of all metals, detonates more violently 
than any other metal with nitre. From the. whitenefs and brilliancy of the 
flame produced by this detonation, it has been employed with very good effect 
as an ingredient in compofitions for fireworks. 

All adds are capable of diflblving zinc. Six parts of good vitriolic acid 
diluted with an equal weight of water can diffolve entirely, by help of gentle 
heat, one part of zinc. The neutral fait refulting from this folution is cry- 
ftallizable * and is called white vitriol , or vitriol of zinc. See, a feription of 
the method in which this vitriol is made at Collar, at the article. Smelting of 
Ores. 

Zinc has a ftrong affinity with vitriolic acid. It appears to have a ftronger than 
any other metallic fubitance : for by means of this femi-metal, the vitriols 
of copper and of iron may be decompofed. It feparates thefe metals from 
the vitriolic acid, to which it unites and forms a white vitriol. But 
what is remarkable, is, that notwithftanding this great affinity of. zinc with 
vitriolic acid, the vitriol of zinc is decompoied* and its acid feparated by lefs 
heat rhan the martial vitriol, as Junker affirms in the firft volume of his Conr 
j'peflus Cl?ymi<e. If this experiment fucceeds, as probably it does, we mult 
icier the caule of it to the particular ftates of the inflammable principle in zinc 
and in iron. All the properties of thefe two metallic fubftances ffiew that they 
abound in phlogifton, and therefore vitriolic, acid unites with them preferably 
to any other. But, at the . fame time, this’phlogifton is in thefe metals much 

When heated, it is very bristle. Like tin, it of fpecific gfavities* Indian zinc is to water 
mai.es t crackling noife when it is bent. as 7.2401 to t ; ft nd zinc of Gaflar is as* 

(?) Accoidiiiij to. Mulcheahtoek^s table 7.21.5101. , ? 

unfolded.' 
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unfolded and weakly combified, which is undoubtedly the caufe, that the 
neutral falts which they form with the vitriolic acid maj\ be deccmpofed by the 
aftion of fire. For, the phlogifton of thefe metals adhering but fiightiy to 
theirearth, may be more eafily-combined with the vitriolic acid, and by con¬ 
verting this add into volatile vitriolic, or fulphureous acid, may Hill more 
facilitate its feparation. ■ 

But as the inflammable principle of zinc is more abundant, and more (lightly 
engaged than that of iron, zinc ought to unhc with vitriolic acid preferably 
to iron, and the vitriol of zinc ought to be decompiled by fire more eafiiy than 
the vitriol of iron. 

When white vitriol is diftilled by violent heat, nearly the fane phenomena 
happen as when martial vitriol is diftilled. Towards the end of the diltillation 
of white vitriol, a vitriolic acid arilts, dephlcgmatcd, tho’ very fulphureous. 
This acid added to common concentrated vitriolic acid produces as much heat 
as water would have done, if added to the fame concentrated acid. 

Zinc may alfo be diflolved in the nitrous and marine acids. But this latter 
acid does not touch a black matter which ieparates from the femi-metal during 
its folution. M. Hellot who has examined the phenomena of this folution as 
welTas thofe of the folutions of this femi metal in the vitriolic and nitrous acids, 
has afeertained that this black matter is not mercury, and that it cannot even be 
reduced into a metallic fubitance. (f) 

Zinc may be allayed or mixed with all metallic fubftances excepting Ufmutb (g). 
If thefe two metals be melted together, they will be found feparately at the 
bottom of the crucible, the zinc being the lighter lying above the bifmuth. 
The allay of zinc with iron is effected difficultly *, but that with copper fuc- 
ceeds well, and is much ufcd, on account of a Angular property which zinc 
has of uniting with copper in a confiderable proportion-, as, for in (lance, one part 
of zinc to four or three parts of copper, without much diminution of the duc¬ 
tility of the, copper. Zinc added to copper renders this metal lei's fubjetft to 
ruft, and giVs to it a yellow color relembling that of gold. This copper lb 
allayed with zinc is called brafs or fatten. See Brass. 

The color of brafs approaching to that of gold, has induced chemifts to learch, 
for the means of communicating to copper the true color of gold. And they 
have actually fucceeded in the compofmons or allays called tombacs y Jtmtior , 
Pinchbeck , and Prince’s metal. Beecher had faid, that equal parts of copper and 
zinc mixed together gave a color to the touch-ftone like that of the gold fr* >m 
the Rhine. Stahl remarks that the proportion of zinc mentioned by Beecher is 
too great, but does not determine what this proportion ought to be. Since 
that time, the due proportion has been inveftigated, and feveral fine imitations 
of gold have been found. The Knglifh were rhe firft who fucceeded, and they 
called their invention Princes metal , or Prince Rupert's metal. 

More peifeH imitations of gold have been lately made by Lacroix and Le¬ 
blanc 5 each of whom produced a metallic mixture, one of which excelled in 



(f) bTeuman fays, that this black matter 
was Separated during the folution of this 
lemi-metal in vitriolic and in marine acids. 


and that two or three days afterwards it was 
re-diflolved. 

(g) It cannot be allayed with the femi-me- 
tal culled nickel. 

dudility. 
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du&ility, and the other in color. But thefe artifls have not revealed their 
procefles. M. Geoffhfy has made with this view many experiments, the detail 
of which may be feen in the Memoirs of the’*Academy for the year *725 It 
appears from thefe experiments, that the remark made by Stahl, that an .equal 
quantity of zinc is too much, ^/as very juft,' with regard to the du&ility of 
the allay, but that equal quantities produced thc fineft color. We may’hever- 
thelefs obferve, that as copper requires a ftrong heat to keep it fufed, and as 
zinc is very volatile, thefe two fubftances cannot be mixed without lofs, both 
of the copper, fome of which is calcined, and of the zinc, a part of which is 
burnt and diftipated in fumes. Hence it follows, that after the mixture is 
made, the proportion betwixt the two metals is not certain. After fome ex¬ 
periments which I have feen, I can fcarcely be perfuaded that a fine-colored 
mixture can be obtained, and particularly of a deep enough yellow, if as much 
zinc as copper a&ually remained, (b) 

We muft alfo obferve, that in order to have a fine-colored and du&ile metallic 
mixture of this kind, it is neceflary, according to Mr. Cramer, to ufe the pureft 
zinc. The fame author Ihews the means of purifying it, and of afcertaining 
its purity. This method is founded on the remarkable property which zinc 
has of being incapable of uniting with fulphur ( i). Therefore, to purify this 
femi-metal from the allay of other metals, it is neceflary to throw upon it, 
■when melted in a large crucible, fuet and lulphur alternately, and the latter 
in larger quantities than the former. If the zinc is pure, the fulphur burns 
freely on its furface 5 but if it is allayed, the fulphur combines with the other 
metals, and forms with them a kind of fcoria which muft be taken off. This 
alternate projection of fuet and fulphur upon zinc is continued till the fulphur 
be burnt on the furface of the melted zinc, without forming any fcoria j the 
zinc thus purified, may be fuccefsfully employed for making of brafs or metallic 
mixtures in imitation of gold. 

The affinities of zinc are, according to Mr. Gclleri’s table,, following 

order : Copper, iron, filver, gold, tin, and lead. This laft is to be only 
partly mifcible with zinc. Sulphur might be fo placed in this table, as to {hew 
its incapacity of uniting with zinc. 

The chief ufe of zinc is as an ingredient in the qompofition of brafs. M. 
Malouin, who, in his Memoirs upon Zinc, has mentioned feveral properties of 
thisfemi-metal which he finds analogous to thofe of tin, relates in thefe Memoirs 
fome experiments which he made with fuccefs, in order to fubftitute zinc for 
tin, in the operation upon iron plates. See. called tinning. As all the properties 


(b) One part of zinc is fa id to be capable 
of destroying the ductility of a hundred parta 
of gold. An allay of equal parts of zinc and 
gold is very hard, white, capable of receiv¬ 
ing a fine polifh, and not fubjedt to ruft or 
tarrulh: hence it is propofed by Mr. Malouin 
as a good material for making fpecula of 
telefcopes. Zinc gives bardnefs to tin, and 
is therefore added in fome compofitions for 
making pewter. 


(i) Mr, Cramer fays that zinc does not 
eafily unite with fulphur, but that if it re¬ 
mains long in a moderate fire, and he co¬ 
vered over with fulphur at feveral 'times, and 
catftinually ftirredwith 4 poker, it will be 
at laft changed tip a vinr brittle, dark* co¬ 
lored fubftance. I fufpeet that the iron of 
the poker contributed to this union of zinc 
with fulphur, for 1 have fiever been able to 
unite fulphur with pure zinc, when 1 (Urred 
them with a tobacco-pipe. 
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of this femi*metal are not ye* difcoveted, it may perhaps be hereafter found ap¬ 
plicable to other ufes. (k) 


^ (£) Some author*, as Wallerjus and 
fledt, fay, that filings of zinc f'" 
magnets.. 1 have not been 
this property. 

Zinc unites more ftronglyj 
any other metal, and even fotniTeSrSh; 

Pott fays, that it ptecipitates the earfl^—„j. 
from a iolution of alum; and that zinc! can¬ 
not be precipitated from aqua fortis by crabs- 
eyes. He alfo fay«, that it may i>t preci¬ 
pitant! by volatile alkali, bpt that thif pre¬ 
cipitate is quickly re-diflblved. 



Mr. Malouin relates, .that sine being melt¬ 
ed fix time*, and the fufion continued 15 
»i£ours each time, it became more and more 
hard, brittle, anfufible, and uncalcinable. 
vne fays, that its color became grey after the 
fedond fufion, brown after the third, black 
after the fourth, blue like a flate after the 
fifth, and a clear violet-color after the fixth. 

Concerning the ores and eflay of orea of 
zinc, fee Ores of Zinc ; and concerning 
the methods of extra&ing large quantities of 
this femi-metal from its ores, fer SmRlting 
The fame author fays, that zinc, by being o/Ores, and Plate II. Fig. 15, and 22, 
converted into flowers, acquires an additional with the explanations, 
weight, equal to ,-^th pait of the lemi-meui 
■mpioyed. , 
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pAG£ 2. Notes, column fecond, line fourth. Inftead of, “ them with a certain 
“ quantity of water,” read, “ Concentrated acids with a certain quantity 
44 of water or of ice.” 

Page 3. Notes, column firjt , line 14. Inftead of, “ they/' read, 44 moft, if 
“ not all of them, -when much concentrated.” 

Ibid. col. 2, line 31. Inftead of, 44 of folid acid in each neutral fait,” read, 44 that 
* 4 each neutral fait retains of the acid liquor employed in its preparation.” 

Page 4. Notes , col. 1, line 4. Inftead of 44 fhall,” read, 44 fhould.” 

Ibid, line 8. Inftead of, 44 Hence we may perceive, &c/* to the end of the fentencc, 
read, 44 But as a lefs quantity of acid was faid to have been a&ually employed, 
“ Mr. Homberg’s alkali mtlft have contained a lefs quantity of fixable air tharr 
44 we have fuppofed. But as we do not know the precife quantity of that air, 
“ nor the degree of drynefs of his alkaline fait, we cannot from his experiments 
“ afeertain the quantity of pure, dry, cauftic alkali, contained in any of the 
44 neutral falts produced •, nor can we determine how much of the acid liquor 
44 employed was retained in thole neutral falts after they had cryftallized.” 

Page 9. Notes , col. 2. line 8. Inftead of, 44 but not volatile alkali,” read, 
44 but -it does not render volatile alkali foluble in lpirit of wine.” 

Page 33. Note fb), lines. Inftead of, 44 term,” read, ** name.” 

Ibid . NoS&z-nri. 2, line 1. Inftead of* 44 this,” read, 44 his.” 

Page 34. Notes, col. 1, line penult. Inftead of, 44 combined,” read, 44 uncom¬ 
bined” 1 

Page 35. Notes , col. 2. After the 28th line add, 41 Dr. Macbride (hews, that the 
44 air extricated from fermenting and putrefying fubftances is capable of com* 
44 bining with cauftic alkalis, and with quicklime, and of rendering thefe mild. 
44 This air is therefore probably of the fame kind as the air ufually combined' 
44 with alkaline fubftances.” 

Page Notes, col. 1. After the fecond line, add, 44 Concerning the fixable 
44 air contained in mineral waters, and its power of dijfohing calcareous earth, 
44 and iron contained in thefe waters, fee the article Waters (Mineral), and 
44 a Note fubjoinedP 

Page 40. Add the fallowing note, referring to the article Alkalescent. 
44 This word figriifies the tendency of bodies to become alkaline •, and cannot 
** be properly applied tofignify a (light degree of alkaline quality.” 

' Pctge 49* Notes, cole 1, line si. Inllead of, 44 in ordinary diftillatioijs,” read, 
« in the ordinary method of difiilling wood, together probably with fome of 
“ it& more fixed parte/* ^ 

5 k 2 Page 
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Page 55. Notes* eol. a, Uni 1. Inftead of t( this felt to” read, “ the mineral to 
« the.” 

Pago 6 2. Notes* col. 2* line 2. Inftead of u .by their difi r e r e nt denfitiet,” read, 
“ by fufion, according to their different denudes, that is, the heavier *rncral 
“ (inking below the lighter.” . * • 

Ibid, line 25. Inhead of “ by theirMifferent denfitirs,” read, “ by means o£ 
“ their different denfities.” 

Page 73. Notes* col. 1, line g. Indeed of “ earth,” read, ** fubftaace*' 
/bid. col. 2* line so. In (lead of** The fame,” read, 4 ‘ An equal.” 

Page 75. Notes* col. 2* line 2. Dele “ Hence.” 

Ibid, At the end of the note '») add, * 4 But as mercury has, been found to rife 
“ to a lefs height in barometrical tubes of iron than to thole of glafe, have 
“ we not reafon to believe that thefe metals pofiefs a power of repotting each 
“ other ? See the Hijl. de l*Acad. Key. de Sciences* 1,70$.” 

Page 91, line 15. Inftead of “ flux,” read, 44 refolvent.” 

. Page 99. Notes* col. 2 . Iqft line. Mead of “ cqeoa,” read, “ coco.” 

Page 117. Inftead of the paragraph beginning thus, “ Some authors re- 
“ commend, &c.” read.the following paragraph, as it is altered by the Author 
of the Dictionary. 

“ Several Chemifts, amongft whom is Mr. Pott, have believed that, the 
“ folution of bifinuth, which when well fety rated, may be precipitated 
“ by water, could not be precipitated, by means of the marine acid, as thole 
“ of lead and filver may, and confequendy that a corneous, biimuth could not 
“ be formed. But Mr. Rouble, in his Memoir upon Salts, [ fee Mm. de 
“ l'Acad, des Sc. 1754. J fays, that after having precipitated from a well fetu- 
“ rated folution ajl the bifmuth that he could by means of water, he obtained 
44 a new precipitate by adding to the. remaining liquor an equal quantity of 
** faturated folution of fea-fah, and by gradually mixing with thefe a quantity 
“ of common water equal to four times the. quantity of the two (elutions. 
® This fecond precipitate is conftdercd by Mr. Rpuelle as xcotwcc^s,bifmuth. 

“ If this be the cafe, bifmuth refeutbfes. lead in many of itc properties, as 
“ Mr. Geoffroy the Younger has (hewn in the Memoirs of the Academy of 
“ Sciences. Accordingly, fome chemifts have called bifmu&h, the lead of the 
femi-metals.* 9 

Page 1 24. Inftead of the paragraph beginning thus, ** A chemift of Berlin 
“ having, &c.” read the following paragraph, as it it altered by the Author 
41 of the Dictionary. 

“ Stahl relates in his Three Hundred Experiments* &c. No., 2 $v% the manner 
• * in which this blue matter was djfcovered. He fays, that a manufacturer of 
“ colors, called Diejback * who ufually. prepared, a lakc.of cpchincal by mixing a 
*• decoction of this fubftance with alum and green vitriol, and by precipitating 
“ the mixture with a fixed alkali, being one day kt wane of meed alkali, for 
“ this purpofe borrowed from Dippel*. in whofe. laboratory fat. wdrked, fame 
“ fait of tartar. from which that chemift had feverah times, diftilled the animal 
“ o*l called oil of Dtppel* and obferved that the lake precipitated by means 
“ of this alkali, inftead of being red, was 0/ a fine blue colon. Dippel, to whom 
“ Didbach related this appearance, perceived that it mtift :..hem .been, ouled 
“ by his alkali, and attempted to produce the effe^U by giving the 

fame 
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“* (arr>y quality to fixed alkali by an caller procefs. His attempts foccceded, 
“ and from that time Pruflian blue has been prepared.” 

Page jar. Notes, col. 2. line -penult. Inftead of ** in,” read f “ of.” 

Phge 138. line 20. Inftead of V cacao, butter,” read, “ cacao-butter.” 

Ib."line 34. Dele “made.” 

Pa&t, 14a, line 36. Inftead of “ that,” read, “why.” 

Page 151, line 37. Inftead of “ ferruginous and fulphureous,” read, “ fer- 

ruginous, fulphureous.” 

Page 181. Notes, col. 2. line 4. Inftead of,' “ after a red heat has been gra- 
“ dually applied,** read, “ after heat has been gradually applied till the ciu- 
“ cibles become red.** 

Page 216. Notes , col. 1, line 12. dele “ alfo.” 

Page 226* Notes, cel. 1. line 22. Inftead of the fentercee beginning with, ‘If 
“ we mean by element, &c.” read the following fentence: “ But if we Ihould 
“ call every fubftance an element which we cannot analyfe, then certainly many 
“ other fubftances : befides the above-mentioned four might be enumerated 
“ as elements.” 

Page 253. Add the following note, referring to the ftxtb line. 

“ The method employed by Mr. Beau me for obtaining a marine ether, 
44 namely, by uniting the vapors of fpirit of wine with thole of marine acid, 
“ has been fuccefsfully attempted by Mr. Woulfe. This ingenious cheenift 
“ condenfed the united vapors of the fpirit of wine, and of the marine acid, by 
“ making them pafs from the receiver through a tube into fpirit of wine con- 
“ tained in a bottle, aid by making thofe which were not thus condenfed pals 
“ through another tube into more ipirit of wine contained in another bottle. 
** By diftilling and cohobating with flaked lime the liquors in the receiver, and 
“ in the two above- mentioned bottles, he obtained a very fubtle and pene*- 
“ tearing ether. See a defeription of the apparatus employed by Mr. Woulfe , and 
“ many curious particulars concerning diftillation, in the Philofophical Tranf- 

Page 254. Add the following note, referring to the feventeentb line. 

“ Mr. Woulfe deferibes an apparatus by which nitrous ether may be expediti- 
“ oufly obtained by diftillation, with the heat only occafioned by mixing together 
“ the nitrous acid and the fpirit of wine* This diftillation is performed in a 
“ matrafs with a high neck, to which is fitted a head, with a fpout, commu- 
“ nicating with the receiver by means of a long tube. Thofe vapors which are 
“ not condenfed in this receiver are conveyed from thence through a bent 
“ tube into fpirit of wine contained in a bottle \ and if any vapors pafs uncon- 
« denfed through this fpirit of wine, they are conveyed, through another bent 
« tube, into more fpirit of wine contained in another bottle. The liquor 
« collected in the receiver, being flowly rectified with flaked lime, furniflies 
« very fine ether. The fpirit of wine in which the vapors were condenfed 
“ contains io much ether, mat this fluid may be feparated from the fpirit by 
“ adding water. This fpirit of wine is, by the operation, converted into very 
“ good dulcified fpirit or nitre. See the Phil. Vranf. Vol. L"V II. 

Page 27 6. Notes, col. 1. line 39. Inftead of, “ when the flame has a con- 

« fiderable diameter* as of a foot or eighteen inches, and,** read, “ when a 

“ vapor 
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•* vapor of a confickrable diameter, as of a foot or eighteen inches, is kindled, 
** and the conibuftion” 

Page 278. Notes, col. 2. line 4. Inftead of the fentence beginning, “ They 
“ are alfo convertible, &c.” read, ¥ By means of fixed alkali they may be*fufed 
“ and vitrified : and when the quantity of fixed alkali is much greater than 
“ that of the flints, the melted mafs deliquiates by expofure to a moift air, and 
“ becomes the liquor called liquor of firsts, from which an earth may be preci- 
“ pitated, by adding an acid. This earth, which muft have been originally 
the earth of the flints or fand employed, is now rendered foluble in ‘acids, 
** and, as Mr. Pott fays, is calcareous , or, as Mr. Beaume affirms, is 'argilla- 
M ceous” 

Page 294. Dele Note (m). 

Page 301. Notes , col. 1 . line 5. Inftead of, 44 contain nitre, fal ammoniac, 
•' or common fait, alum, or fome vitriolic fait,” read, 44 contain nitre, alum, 
44 or other vitriolic fait, and fometimes fal alnmoniac or common fait.” 

‘The fame page. Notes, col 1. line penult. Inftead of the three fucceffive 
fentences,' the firft of which begins thus, 44 Accordingly, in all the receipts, 
&c.” and the lad of which fentences ends thus, “ quickly plunges it in water,” 
read the following : * k This effeft may be produced either by applying to the 
44 metal an aqua fords, by which any remaining mercury, or allay ot copper, 
0 or of other metals, that might difcolor the gold, might be diffolved; or by 
“ an aqua regia, which alfo would cleanfe its furtace, but, at the fame time, might 
44 diffolve the gold itfelf, if applied a time fufficiently long. Now, in all the 
“ receipts which 1 have feen for this faline compound, I have always obferved 
41 nitre and alum, or fbme vitriol, together with other matters. From thefe 
44 ingredients, by expofure to hear, an aqua fortis is evidently formed, the acid 
“ of the alum or other vitriol difengaging the acid of the nitre. In ieveral of 
“ thefe receipts I have feen added to the above-mentioned falts fome fal amnio- 
“ niac or common fait. By this addition, an aqua regia is formed, which may, 
44 as we have laid, alfo cleanfe ^he furface of the gold •, bur,‘’asj^fiay diflfolvc 
“ part of the gold itfelf, even in the very lhort time during winch it is applied, 
“ the former compound, from whuh the nitrous acid only is difengaged, fee ms 
** to be preferable, and is now generally employed.” 

Page 036. Notes , col. 2. line 13. Inftead of, “ 'that it deliquiates,” read, 
44 that glafs-gall deliquiates.” 

Page 310. Notes, col. 1, line 5. Inftead of, 44 but thofe perfons,” read, 
“ but this atflion of Mofes is evidently related, and ought to be confidered, 
as miraculous, and therefore not explicable by natural means. As to thofe 
44 perfons” 

Jb. col. 2, line 1. Inftead of, 44 will,” read, 44 they will.” 

Page 312,* hne 20. Inftead of, 44 and fo fixed,” read, 44 and will become fo 
“ fixed.” « 

Page 314. Notes , col. 2, line 3. After 44 fufed,” add a comma. 

Page 478. Notes, col. 1, line 6tb from the bottom. Inftead of 4 ‘ coeval,” read, 
14 coeval,, or nearly coeval.” 

Page 316, line 38. Inftead of, 44 behind,” read, backwards.” 

Page 324, line 15. Add the following Note. 44 This propolalis of a much, 
older date than the Memoir of M. de la Condamine.” 
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Page 361, line 20. Inftead of, “citing,” read, “ exciting.” 

Page 409, line 23. Inftead of, “ method of fridtion,” read, “ method by 

** fri&ion.” •• 

Page 425, line 15. Inftead of, “ By water,” read, “ With water.” 

Page 429. Notes, col. 2, line lajl: Inftead of, “ copper, iron,” read, “ iron, 
“ coppet.” 

Page 476. Notes, col. 1, //« 4. Dele “ up.” 

Page 479. Notes, col. j, /i«e 3, After “ in a fluid ftate,” add, te and diflblvcd 
“ in water;” 

Page 504. Notes, col. 2, line gtbfrom the bottom. Dele “ alfo.” 

Page 552. Notes , col. 1, line 1. Inftead of, “ The pet untie is improperly 

“ ranked amongft the clafs of earths called vitriflable, becaufe, &c.” read, 
“ The petuntfe is ranked amongft the earths called vitrifiable, improperly, as 
“ I think, becaul'e, &c.” 

Same page, col. 2; line 3 d from the bottom. Inftead of, “ arulifed,” read, 
“ analyfed.” 

Page 5$5. Notes, col. 1, line 14. Inftead of, all of which are funble,” 
read, “ which are ftngly or jointly fufible.” 

Page 591. Notes, col • 1, line 10 . Inftead of, “ inexhaufted,” read, ex 
“ haufted.” 

Same page. Notes, col. r, line 24. Add, “ But no inferences ought to be 
“ drawn from experiments, which appear, from the authors own account, to 
“ have been inaccurate, and not repeated.” 

Page 607. Notes, col. 1, line 4. Inftead of, “ or,” read, “ as.” 

Page 608 . Notes, col. 1, line 9. Inftead of, “ unites fo rapidly as to occafion,” 
read, “ unites rapidly, and occafions.” 

Page 742. Notes , col. 1, line 4. Inftead of, “ volatile, vitriolic,” read, “ vo~ 
J* latilt vitriolic.” 

Page 815. Notes, col. 1, line ir. Inftead of, “ crown-glals,” read, “ flint' 
f* gl* 3 i 12, inftead of, «* flint-glafs," read, “ crojvn-glals^’ 





EXP LA NATION 

OF THE 

PLATES- 


PLATE I. 


Fig. i. 


Fig. 2. 
Fig. 3. 


j/V Retort. 

A, Its belly or bowl. 

B, Its neck. 

Retorts of this form are called Englijh Retorts. 
A Glass Alembic. 

A, The cucurbit. 

.j^B-wThe head. 

''^V>The gutter within the head. 

D, The beak. 

Fig. 4. A Long-Necked Glass Alembic.' 

A y The body of the matrafs. 

B, The neck of the matrafs. 

C, The head of the alembic. 

Fig. 5. A Glass Alembic conftfiing of one Piece. 

A, The cucurbit. 

B, The head. 

C, The aperture in the head. 

D, Its ftopple. 

E, The mouth of the cucurbit. 

Fig. 6 . A* Pelican. 

A, The cucurbit. 

B, The head. 

C, The aperture in the head with its Hopple. 

D, The two curved fpouts. 

A Row of Aludils. 

$S 


Fig. 7, 


Ftg. 8. 
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Fig 8. A Copper Alembic. 

A, The body or cucurbit. 

B, The neck. 

C, The head. 

D, The beak, nofe, or fpout. 

E, The refrigeratory or cooler. 

F, Its cock. 

G, The receiver. 

Fig. 9. A Muffle. 

Fig. 10. A perpendicular feflion of a Cuppel or Test. The curve 
line reprefents the bottom of the cavity that contains the metal. The plan or 
any horizontal ie&ion of a cuppel is a circle. 

Fio. ix. An Incot-Mould, into the cavities of which melted metals are 
poured. 

Fig. 12. An Apparatus for Distilling, by which the vapors that ufually 
efcape in the ordinary method of diftillation, are condenfcd by palling into 
'water or fome other fluid. This apparatus was invented and deferibed by Mr. 
Peter Woulfe, See the Phil ;Tranf. Vol, LVII. 

A, a retort. Jnftead of this retort, in the diflillation of fome fubftances, 
may be fubftituted an iron pot with a ftone*ware head, the neck of which is 
to be infer ted into the receiver, as in the p relent Figure. 

B, a receiver, with a neck, into which the neck of the retort is to be inferred; 
and a lpout at its bottom, through which the diflilled liquor pafles into the 
bottle C j and an opening in the fide at D, into which one end of a tube bent 
at right angles is inferted. The other end of this tube pafles into a veflei H, 
open at both ends, the lower opening of which is clofed with a glafs ftopple. 
Through the upper mouth of the veflei H, one end of another tube I, bent 
twice at right angles, pafles, while the other end of this tube is inferted into a 
bottle F, and immerfed in the water or other fluid contained in that bottle.. 
The crooked tubes are fitted into the mouth of the veflei H by rrj^^n^ of a cork, 
in which are two femicircular notches, through which the tubes pafs, and 
by lute. 

The tube which pafles into the bottle F is fitted into the mouth of this 
bottle by means of a cork, in which is a fcmi-circular notch. This mouth of 
the bottle F is not doled with lute. 

The vapor that is raifed from the fobftancc expofed to heat in the retort 
paffes into the receiver B, where part of it is condenfed, and flows into the 
bottle C, while the reft of it pafles through the tube at D, into the veflei H. 
From this veflei, the vapor that ftill remains uncondenfed pafles through the 
crooked tube I, into the water contained in the bottle F, by which it is all con- 
denied excepting fome elaftic air, which is extricated in almoft all diftillations. 
This elaftic air rifcS through the water, and elcapcs at the femi-circular notch 
of the cork in the mouth of the veflei, which is therefore hot accurately clofed 
by lute. 

In molt diftillations a quantity of air is abforbed at different times during 
the procefs: and in this cafe the external air will prefs on the liquor in the 
bottle F, and force it through the tube I into the veflei H, from which it may 
be taken by opening the ftopple L» 

The 


1 
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tphe ufe of the vefiel H is to receive the liquor that may be thus raifed from 
thAbottle F, and to prevent it from palling inro the receiver B, and from 
theirc&.into the bottle C, where 'it might fpoil the diftiilcd liquor. 

MfC Woulfe, in the above-Mentioned Pnilofophical Tranfa&ion, relates 
feveral experiments made with this apparatus, from which the utility of this 
method of condenfing vapors by making them pafs into water, or fome other 
fluid fuited to the nature of the liquor diftilled, appears. 

Thus, by diftilling twelve pounds of fal ammoniac with quicklime and two 
gallons of water, he obtained eight pounds and a quarter of volatile alkaline 
fpirit fufficiently ftrong to make eau de luce, which were colle&ed in the bottle 
joined to the receiver j and upon adding two other gallons of water, he obtaintd 
fcven pounds of weak volatile alkaline fpirit. The water contained in the bottle 
F, which was fix quarts, received an encreafe of 24 lb. in weight from the 
vapor condenfed in it* and frorn experiments made to compare the ftrength of 
the alkali thus condenfed by the water with that of the ftrongell alkaline liquor 
firft obtained, and which we have faid was fit for making eau de luce, it was 
found, that the ftrength of the former was to that of the latter as 140 to 76 : 
hence the quantity faved by this apparatus was nearly equal to five pounds of 
volatile alkali fufficiently ftrong for making eau de luce. Mr. Woulfe obl'erved 
a Angular difference betwixt the alkaline liquor collected in the bottle joined 10 
the receiver, and that which was condenfed in the water in the bottle F, namely, 
that a confiderable heat was excited by mixing the latter alkaline fpirit, but 
not the former, with vitriolic acid. 

Another experiment is related, of the diftillation of twelve pounds aver- 
dupoife of common fait with an equal quantity of oil of vitriol diluted with 
7 lb. of .water. In this operation 9 lb. 5 ’oz of fpirit of fait were collected in 
the bottle C, and 6 lb. 12 \oz. of the fame fpirit were condenfed in fix quarts 
ctfwpter in the bottle F. The refiduum weighed' 18 lb. 6 oz. Hence in this 
'Operation ^ere was a lofs of eight ounces, or 7 - e th part of the whole, mod of 
^ yhich probat-ywas elaftic air. The ftrength of the acid condenfed in the water 
was fbuhd, by experiment, to be to the ftrength of the acid collected in the 
bottle C, as 200 is to 109. Thefe vapors, condenfed in water, were found to 
be mor© concentrated when the diftillation was conduced (lowly than when it 
was haftened. It appeared alfo, that the nioft concentrated portion of the acid 
of fea-falt is the moft volatile, and that its ftrength wa 3 to that of vitriolic acid 
(the ipecific gravity of which was to that of water as 24 to 13), as 44 ’ to 31. 
Experiments alfo (hewed, that this vapor of fpirit of (alt condenled in water 
contained no vitriolic acid, although the fpirit collected in the bottle C did 
contain (bme of that acid. 

1 he fame ingenious chemift formed a marine ether by applying the vapor of 
rectified fpirit of wine to this very concentrated vapor of marine acid, and 
by condenfing the united vapors in fpirit of wine. This he effected by a well 
contrived apparatus. The necks of two retorts, one of which contained the 
fpirit of wine, and the other the fea-falt and vitriolic acid, from which the 
marine acid was to be drftiiled, opened into one receiver, where the vapors 
met: from this receiver the vapors pafied through a tube into fpirit of wine 
contained in a bottle j and thofe which were not there condenfed parted through 
another tube into Ipirit of wine contained in a fecond bottle. By a further 
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diftiliation and cohobation, with flaked lime, of the federal liquors college! in 
the receiver and in the fpirit of wine in which the vapors were conj,ienf/d, a 
very fubtle penetrating ether was produced. 'Mr! Beaume had tried togfjcurc 
a marine ether by uniting the vapjors of the ifiarine acid, and of fpirit of# wine ; 
but he failed, becaufe he did not ule an effectual method of condcnfipg 
the vapors. 

Mr. Woulfe did not find that much advantage was gained by this method 
of condenfing vapors in water, in the diftiliation of the nitrous acid from nitre 
mixed with vitriohc acid, excepting that thus the noxious fumes are prevented 
from hurting the operators. 

He thinks his propofed method of condenlation may be applicable to the 
difiillation of vitriolic acid, the fulphureous fumes of which are difficultly con- 
denfible ; to the rectification of phofphorus, the vapor of both which fubftances 
ought to be condenfed by means of water; to the rectification or diftiliation of 
vitriolic ether, the vapors of which ought to 1 * be condenfed in fpirit of wine; and, 
laftly, to many other diftiliations. 


PLATE II. 


Fig i. An Essay or Cupelling Furnace. This figure and the following 
dcfGription of this furnace are copied from Cramer's Art of AJfaying. Sg# Dr. 
Mortimer's Englijh Edition, p. 75. -. 

“ The affaying furnace is made in the following manner * *Make with 
iron plates a hollow quadrangular prifm, eleven inches broad and nine inches 
high (a a , b b\ ending at top in a hollow quadrangular pyramid (b b> c c), 
feven inches high, terminating in an aperture at top jfeven inches lquare. This 
prifm muft be clofed at bottom with another iron plate, which ferves as a 
balls or bottom to it (a a). 1. Near the bottom make a door (e) three inches 

high, and five inches broad, that leads to the alh-hole. 3. Above this door, 
and at the height of fix inches from the bafis, make another door (/), of the 
figure of a fegment of a circle, four inches broad at its bafis, and. three inches 
and a half high in the middle. 4. Then faften three iron plates on the fore¬ 
part of this furnace j let the firft of them (g g)» eleven inches long and half an 
inch high, "be fattened, fo that its lower edge (hall reft: againft the bottom of 
the furnace, with three or four rivets, and in fuch a manner, that there may be 
between the upper edge of the faicl plate and the fide of the furnace a groove fo 
wide, as that the Aiders of the lower door (k k) may be put into it, and freely move 
backwards and forwards therein: thefe mutt: be made of at thicker iron-plate. 
The fecond iron-plate (b Z>), eleven inches long, three inches high, and per¬ 
fectly parallel to the foregoing plate, mutt be fattened in the {pace between the 
two doors, in fuch manner, that both the upper and the lower edge of it may 
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form a hollow groove with the fide of the furnace. One of thefe grooves, 
\|hich is turned downwards, ferves to receive the upper edges of the Aiders 
thfcfhut the lower door The other, that turns upwards, is to receive 

the|Tnferior edges of the Aider* of the firnall door above (No 3 ). Tne third 
plate (i i), which is like the firft,' muft be rivetted dole above the upper door, 
in fueh manner, that it may form a groove turning downwards, and contiguous 
to the upper edge of the upper door fNo. 3.). In order to Ann both doors 
(No. 2. and 3,), you muft adapt to each of them two Aiders made of iron- 
plates, that may move within the above-mentioned grooves (k k , l.l)\ but the two 
Aiders belonging to the upper door (No. 3.) mull have each a hole near the 
top i that is, one a fmall hole one fifth part of an inch broad, and one inch 
and a half long (m ) * and the other a femi-circular aperture, one inch high and 
two inches broad (n). Let, befides, each Aider have a handle, that they may 
be laid hold of when they are to lie moved. 6. Moreover, let five round holes, 
one inch broad, be bored in the furnace, two ot which muft be made in the 
fore part of the furnace (0 0), two others in the back-part, all at the height of 
five inches from the bottom, but three inches and a half diftant from each fide 
of the furnace •, and, finally, a fifth hole (p), at the height of one inch above 
the upper edge of the upper door (/). 7. In ftiort, let the infide of the furnace 

be armed wirh iron-hooks, jetting out half an inch, and about three inches 
diftant from each other, to fallen the lute with which the furnace is to be 
covered over within. 8. Let then an iron, moveable, hollow, quadrangular 
pyramid ;?), three inches high, be adapted to the upper aperture (d) of the 
furnace, at the bafts feven inches broad, ending.upwards in a hollow tube (r), 
three inches in diameter, two inches high, almoft cylindrical, though fome- 
what convergent at top. „ This prominent tube ferves to fupport a funnel or 
flue, which is almoft cylindrical, hollow, made of iron-plates, and two foot 
high, and which, when a very ffcrong fire is required, is put perpendicularly 
the Shorter tube, in fuch manner, that it enters clofe into it, one inch and 
a half, ' 6 & two i'nches deep, and may again be taken off at pleafure, when there 
'•ts'R&*«eed of fo (Irong a fire. But this pyramidal cover (q) muft befides have 
two handles (j s ) adapted to it, that it may be laid hold of, and thus be taken 
away or put on again: and that this, being put on the aperture (di of the 
furnace, may not be eafily thrown down, Wan iron plate be rivetted to the 
right and left upper edge of the furnace (c 0), and be turned down towards the 
infide, fo as to make a furrow open before and be hind, into which the lateral edges 
of the cover may enter and be fattened, and at pleafure be moved backwards 
and forwards, whenever it muft be put on, or moved, 9. Let a fquare ledge, 
made of a thick iron-plate, be fattened at top of the upper edge of the lower 
door (e; * this is defigned te fupport the grate and the lute: but ic mull be 
made of two pieces, that it may be eafily introduced into the cavity of the 
furnace. Thus you will have an afifoy-oven, which muft afterwards be covered 
over on the infide with lute. This you are to do as follows : 

“ That the fire may be better confined, and that the iron may not be deftroyed 
by growing red?hot, ; tfie whole infide of the furnace muft be covered over with 
lute,, one finger or one finger and a half thick. The lute fit for this is made 
of a mafs of day mixed with fand, and moiftened with three or four times as 
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much of ox-blood diluted with water *. But before you cover'the infule/of 
your furnace with this lute, you muft firft put {within the furnace fin all i 'on 
bars, equal in length to the diameter of the ovs^, quadrangular, prifru-ajical, 
half an inch thick, having their extremities Jtfpported by a lquare iron *ledge, 
and three-fourths of an inch diftant ffom each other ; and you mull fallen them 
fo, that their flat Tides may be oblique with regard to the tranfvcrfe ic< 5 hon of 
the furnace, and that the two oppofite angles may look one upwards and the 
other downwards *, the bars mult not be laid flat, but edge-ways, by which 
fituation you hinder the alhes of the fuel of the fire from being detained too 
long between the interlaces of the faid iron-bars, and from making an obflruc- 
tion that would oppofe the free draught of the air. The furnace being then 
covered over with lute, and dried up by a gentle heat, is at Iaft fit for doci- 
mallical operations, and efpecially for iuch as mull be performed in the 
aflay-oven. 

If then an operation is to be made in the furnace hitherto deferibed, you muft 
let through the four lower holes above delcribed, of the furnace (o o ) placed 
before and behind, and tlire&ly eppofite to each other, two iron-bars one inch 
thick, and long enough that their extremities on every fide may jut out of the 
holes a fmall matter. Theie ferve to lupport the muffle and its bottom (See 
Plate J. Fig. 9.). You then introduce the muffle through the upper aperture 
of the furnace ( d) % and place it upon the above-deferibed iron-bars, in fuch 
manner, that the open fore-fide of it be contiguous to the inward border of the 
upper door (/). The fuel of (he fire is introduced through the top of the fur¬ 
nace ( d)\ the cover of which, on this account, muft bo-^moveable and not very 
heavy (q). The beft fuel for the fire is charcoal made of the hardeft wood* 
efpecially of beech, broken into fmall pieces of the bignefs of an inch, where¬ 
with the muffle muft be covered over fome inches high. We then reject larger 
bits of coals, becaufe they cannot fall through the narrow interftices, between 
the fides of the muffle and thofe of the furnace, and cannot, of cq'^fe fuffi- 
ciently furround the circumference of the muffle. Whence it -happens, that- 
there are on every lide places void of fuel, and the fire is* either not urong 


* The beft lute, and ealieft to be bad at 
h ndon, is a fort of clay called Wmdfor 
loam, which muft be mixt pretty ftiff, and 
prefled into the infide of the furnace, firft 
wetted with waters and when the clay be¬ 
gins to dry, it muft be beat down clofe to the 
fides with a wooden mailct i then the uneven- 
nefs and cracks filled up with frefhelay fohie- 
what meifter, Co as to be made fmooth and 
even with a trowel, and then left to dry 
gently j and if any cracks happen, they muft 
again be filled up. Note of Dr, Mortimer. 

Stourbridge clay, tobacco-pipe clay, or 
any other pure clay that 1* not fufible by fire, 
may be ufetl for this purpofe. But as frefla 
clay (brinies and cracks very much in drying, 
it ought to be mixed with an equal quantity 
M mote of coarie white land) or of burnt 


clay grofsly powdered. Thus one part of 
Stourbridge clay, one part of coarfe white 
fand, and one part of Stourbridge bricks 
grofsly powdered, being well mixed together, 
make a good lute for lining the inner fur faces 
of furnaces. To prevent the iron plates of 
the furnaces more efie&uatiy from calcination, 
their inner furfaces ought to be covered with 
a coating of charcoal-powder formed into a 
mafs or paftc, with as much frefh clay and 
water as are (ufficient for that purpofe \ and 
when this coating is dry, the above men¬ 
tioned late may be applied. During the dry¬ 
ing the lute ought to ire daily beat with a 
mallet, that the (paces left by the ftirinking 
of the clay may be clofed, and the lute be 
rendered more compact. 
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enough or unequal. But if, on the contrary, you ufe coals too fmall, then a 
gl|at part fall immediately through the interfaces of the grate into the afli-hole; 
an\the tendereft particles olftjiem turn too foon into ajhes^ and by increafing 
thcfSap of aflies, obftrud the free draught of the air,* which is here greatly 
requifite. 

“ A perfect management of the fire is moft commonly neceflary in the per¬ 
forming of operations in this furnace j therefore the reader muftgive attention to 
what follows : If the door of the afh-hole (e) is quite open j and the Aiders of 
the upper door (/) drawn towards each other, l'o as touch one another in the 
middle of the door ; and if, befides, the cover (j), and the funnel adapted to 
its tube (r), is upon the top (q) of the furnace, the fire will be then in the 
highelt degree poffible ; though, in the mean time, it is hardly ever neceflary to 
put the funnel on, except in a very cold feafon: but if, after having difpofed 
the furnace in the manner juft deferibed, you put red burning coals into the 
open upper door (/-) of it, the fire is fliil more increafed thereby ; however, this 
artifice is never, or very feldom, neceflary. When you Ihut the upper door with 
only that Aider that has a narrow oblong hole in it (a*), then the heat becomes 
a little lefs; but it diminifhes ftill more when you Ihut the door with the other 
Aider that has in it the femi-circular hole (#), which is larger than that of the 
firft Aider : nay, the heat again is lefs when you take away the funnel put at 
top of the cover : finally, the door of the afii-hole being either in part or totally * 
(hut, the heat is flill diminilhed, becaufe the draught of the air, fo neceflary to 
excite the fire, is thereby hindered : but if, befides all thefe, you likewife open 
the upper door quite, then the cold air, rulhing into the muffle, cools the 
bodies put under it, that are to be changed, to a degree never required in any 
operation, and fuch as will entirely hinder the boiling of lead. If, during the 
operation, the fire begins to decay, or to grow unequal, it is a fign that there 
are pj^ces void of coals between the fides of the furnace and thofeofthe muffle ) 
'therefore, in this cafe, you muft ftir your coals on every fide with an iron-rod, 
which isr^m be‘introduced through the upper hole (p) of the furnace, that 
they may fall together, and thus a & in a proper manner and equally. 

“ However, you are to obferve concerning the regimen of the fire juft 
deferibed, that though the apparatus is made with all the exadnefs mentioned, 
neverthelefs the effect dcx?s not always anfwer it. The caufe of which difference 
has moft commonly its origin in the various difpofitions of the air*, for as every 
fire is more excited by coals in proportion as the air, more condenfcd, and more 
quickly agitated, ftrikes them more violently (which the effect of bellows 
plainly fliews) s it thence appears, that in warm and wet weathers, when the 
atmofphere is light, the fire muft be lefs efficacious in furnaces \ that likewife, 
when feveral furnaces, fituated near each other, are burning at the fame time, 
the fire is in part fuffocated \ becaufe the ambient air is thereby rendered more 
rare and lighter. The fame effed is produced by the fun, efpecially in fummer- 
time, when it Alines upon the place where the furnace is fituated. The atmo¬ 
fphere, on the contrary, being heavier in cold dry weather, excites a very 
great fire. 

* k The heat of the fire ads the ftronger upon the bodies to be changed, as tire 
muffle put in the furnace is lefs j as the faid muffle has more and larger fcgments 
cut out of itj as the fides of this muffle are thinner) in fhort* as there are more 
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veftels placed in the hinder part of the muffle *, and on the contrary. In 
th s cafe, uhen many of the conditions requifitc for the exciting .of 
e wanting, then indeed the artificer, with all >his Ik ill, will hardly be^abl^- to 
excite the fire to a fufflcient degree, in order To perform operations W 4 J?, in 
amnion afiay-ovens, even though he ufes bellows, and puts coals into the upper 
door of the furnace. For this reafon, I have put the grate almoft three inches 
below the muffle, left the air, ruffling through the affl-hole, fflould cool the 
bottom of the muffle, which happens in common affay-ovens * and again, that 
the fmaller coals, almoft already confumed, and the affles, may more eafily fall 
through the interfaces of the grate, and the larger coals ftill fit to keep up 
the fire be retained. Finally, I have added the above-mentioned funnel, that 
the blowing of the fire being, by means of it, increafed as much as pofflble, 
ti»is might at laft be carried to the requifite degree j for the fire may always 
be diminiffled, but not always be increafed at pleafure, without the afflftance 
of a proper apparatus'' * 

Fig 2. This figure reprefents a furnace called an Athanor. See 
A than or. This figure and. the following deicription are copied from Cramer's 
slrt of paying. “ This furnace is ufed for the diftillation of acid fpirits, for 
calcinations, cementations, &c. As theie operations require a long and con- 
iianr fire, an athanor is ufeful, becaule it can contain as much freffl fuel as 
will keep up the fire for many hours together, and admits of a different, an 
accurate, and moll conftant regimen of the fire. 

“ JLet then, ill, a fmall lquare hollow tower (a a a a) be conftru&ed of fuch 
ji one's ^ [or of bricks made of Stourbridge clay , or JVindfqr loam,] as may refill 
the fire; let the fides of it be fix inches thick, and forming a lquare cavity 
within, of ten inches on each fide (b b b b). The height ot it is determined 
according as it is to keep up the fire long, without any addition of new fuel: 
five or fix feet are moll commonly fufflcient. 2. At the bottom of this, tower 
make an opening (r), fix inches broad, and as many inches high; hang'to' it 
an iron door, being on every fide one inch broader than the ogfcmng, and 
luch as may fflut it very dole: for which purpofe the cxfernal edge, of this 
opening mult be excavated all round in fuch manner, that it may form a groove 
one inch broad, into which the edges of the door may be received. 3. At 
tlie diftance of ten inches from the bottom of the toiler, put a grate (d), made 
of prilmatical, quadrangular iron-bars, one inch thick, and three quarters of 
an inch diftant from each other: Jet ailb each of thefe iron bars be fo fituated 
with regard of the tower, that the two oppofite acute edges of each may look 
perpendicularly, one downward, the other upwards, that, by this means, 
the affles may eafily fall into the affl-hole. 4. Make above this grate an open¬ 
ing circular at top (e), fix inches high, feveit inches broad, that may, as well 
as the affl-hole. (No. 2J be open and fflut with an iron-door. 5. Adapt to 
the top of the tower an iron cover (f), exceeding the aperture of the 
tower ail around two inches, and having a handle, wherewith it may be eafily 
taken away, and put on again. Thus you are to make the furnace called in 
1 at n, farms primarius. 6. Then cut out in any fide of the tower, for inftance, 
in the left, an oblong lquare aperture, going up obliquely towards the out- 
ftdt (g g), four inches and a half high, ten inches broad, having its inward 
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inferior edge, one inch and a half, or two inches above the grate (d) ; that by 
tha intervening of this hole, tb^-caviiy of this tower may communicate with 
ano\ntr immediately to be Aefc&ed^ 7 * Nearly over-againft the fame fide 
of tft&Uewer, make acavity \rimftonpi, whofe inferior part mull b - a hollow 
prifm; b , h , b t ) fix inches ht|p ; |$plve inches broad, ending at top in a 

(emi-cyjindrical arch (/, /,) defc^gj^bty a radius of fix inches •, that by this 
meansfthe height of the whole cavity: fhay be.twelve inches in the middle. Lee 
this anterior cavity be totally dipen, tljjpugh, when requifite, it is to be fliut 
very clofe with an iron plate (^, LKvmofe inward furface is to be conllrudted 
in the fame manner as is preferibedf ifethe Aiding door of the melting furnace, 
(Fig. 4,) and then luted two incheiPthick within. Moreover, let there be in 
the middle of this plate, a round hole, four or five inches in diameter, and 
let the circumference of this hole have an iron cylindrical border made to it, 
and prominent within * that by means of it, the lining of lute within may be 
fupported, and kept from falling down ealily. Let a notch one inch broad, 
and two inches deep, be made in the outward circuit of the aperture of this 
cavity, to receive the extremity of the plate that (huts the aperture. The hole 
of this plate, either is (hut with a (topple, or ferves to pal's the neck of the 
retort through. This plate likewise is fattened with two bolts (*, »,), 
to be put horizontally with iron hooks (<?, e, o, <?,) driven into the wall near the 
edge of the aperture, fo that one bolt may fatten the upper part of the plate, 
ana the other the lower. 8. It is moreover proper, that the fquare aperture 
(£, £,) through which the fire enters from the tower into the cavity hitherto 
deferibed (No. 7.), maybe (hut and opened at pleafure with an iron Aider: 
for if this is not done, an exceffive fire, employed feme times by an unex¬ 
perienced hand, cannot be fo eafily checked. For this purpofe, let a (lit half 
an inch broad, and eleven inches long, be left in the wall that conftitutes the 
upper part of the cavity (No. 7,), and is contiguous to the tower; fo that it 
.may excreed the length of the fquare aperture (f, £,) a fmall matter on every 
fide, and breach before and behind into the fmall groove, going down along 
the perpendicular fides of the faid aperture,. (#,£,) and retain the iron-fiider 
to be put into it to keep it fteady. However, let this iron-flider be. fix lines 
thick, eleven inches broad, and five inches high j and let a couple of fmall 
iron-chains (/>, p t ) be fattened on each fide of its upper edge, wherewith the 
Aider may be lifted up and let down again. Therefore, let a couple of ftrong 
iron-nails be drove into the contiguous wall of the tower, perpendicularly over 
-thoie places in which the faid Imall chains are fattened to the iron-Aider; 
that any of the links of the chains may be fufpended on them at pleafure. 
Moreover, let the upper edge of the Ait above deferibed be entirely (hut up with 
Hones and cement, leaving only two imall holes through which the fmall chains 
may be patted. On the left of this cavity (No. 7.), and at the diftance of eight 
inches worn the bottom of it, let a fquare (%, q>) chimney or funnel be 

eroded with Iricks, three inches and a half in the clear, four foot high, and 
S fmall matter convergent upwards, fo that the diameter of it at top may be three 
inches. This funnel muft be contrived to be tout clofely with an iron-ftider, 
having a handle to it (r, r,) which Aider muft move freely between a double 
iron iquare frame fattened in the walls of the funnel, at fuen a height from the 
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hearth as (hall fecm convenient to any artificer. 10. Below this chimney. Jet 
a i'quarc aperture be made, like the foregoing, (No. 6, g y £,), leading obliquely 
tip to the bottom of another cylindrical cfvityj («, «, «, «,) which is eight 
inches deep, defcrlbed by a radius fof fix ib&h^s, open at top, and ther- 7 , con¬ 
verging inwardly into a border one fflph thick, and fix lines broad, defigned 
to iupport an iron-pot. Likewife, cut in- the anterior wall of this-cavity, 
and at the upper part of its rrtouth % a fegment two inches and a half deep, 
five indies broad, and {looping forward (v % v ,) to receive the neck of 
the retort. 11. To this cavity (No. io.j ^longs an iron-pot (w y w t ) eleven 
inches broad, and about nine inches deifi, which muft be encompafled with 
an iron ring (x, x,) one inch broad, and faflened at the diltance of one inch 
and a half from the upper end of the pot. Let a fegment (y) be likewife cut 
off the upper edge of this pot, which fegment mull he four inches and a half 
deep, and five inches broad : the iron-ring juft delcribed muft be bent all 
round the edges of this fegment. 12. Over-againft the aperture (/, t y ) which 
communicates from the firft cavity (No. 7.) into the fecond (No. 10.), let 
another fuch aperture (2:) be made, two inches diftant from the bottom of 
the fecond cavity (No. 10.) perfe&ly like the foregoing (g , g , /, /,) and 
communicating obliquely upwards with a third cavity (1, 1, 1, 1,), like and 
equal to the fecond cylindrical cavity (», #, «, u y ) ; that the fire may pafs 
from the latter into the former, r^. In the hinder part of the wall which 
•makes the aperture juft mentioned (2), let a chimney like the foregoing 
t y, q % £,), and of the fame height (2, 2, 2, 2,j, be erected, which may be {hut 
wiih a Aider like that (3). 14. Finally, on the left fide of the third cavity 

let an aperture be made in the fame manner (4), and like the foregoing ones 
(ggtt z)i more remote however from the bottom of the cavity, without a 
pail age at the other extremity, and communicating only with the cavity of the 
third chimney (5, 5, 5,), which muft be erected in the fame manner as. the two 
foregoing ones (q, q, q y q . 2, 2, 2, 2,). Thus you will have a furnace very pro¬ 
per for a great many operations. 

“ We are now to fpeak of the ufe of the athauor juft deferibed \ and chiefly 
to mention, to what operations each of its parts ferve in particular, and then 
how the fire may and muft be governed in it. 1. You muft put at the upper 
arched door {&) of the tower, a lemi-cylindrical muffle twelve inches long, 
which muft be introduced through the door : which for this reafon muft be of 
the f+me height and breadth as that door, three quarters of an inch thick, and 
open behind, being (hut*there by the hinder part of the athanor, as far as 
which it muft reach.- For this purpofe, a tile muft be fet upon the grate (d) 
to fupport the muffle. Let allb this muffle have fmall pieces cut out near its 
bafi$, as common aflay-muffks. You may put under this muffle your cement 
pots, or fuch bodies as mi]il be calcined with, a tong and violent fire \ which 
can be done without a muffle, though not lo neatly. 2. In the firft chamber 
( b , b y h, b> i, /,) you may make the mod violent diftillations with an open 
fire *. for retorts or large veflels are introduced into it, after you have taken, 
away the door (£, K £,) and are put either upon thehearth itfelf of this chamber, 
or upon a particular fupport of ltone. But you muft place thefe veflels in fuch. 
manner, that their necks may eafdy. pafs through the hole of the door, wherr 
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jjut on again: for which purpofe, they chufe a fupport fometimes higher, 
tome times lower, according ifo the different heights of the veflfels. When after- 
wanjs. the door is put on agaraV and fattened with both its bolts (», »,), you 
imifr clofe with lute all the' brinks which lie open about the neck of the 
veflel, and between the edges of the door and the enrrance of the chamber. 
Then'’you apply to the neck of the veflel a cylindrical fegmenr, ten or more 
inches long : by means of which the heat and the boiling vapors coming forth 
are gradually diminiihed i left the recipient, which is always choi'm a glafs 
veflel, fliould fplit. The recipient* which muft be united with the other orifice of 
thefaid fegment, is fupported either by the pavement, or by a certain kind of trivet, 
the conftru&ion of which is fuch, that it may be let lower or higher by means 
of three lcrews. 3. In this fame chamber, inftead of diftillations, you may 
alio make cementations, calcination, &c. in which cafe the round hole of the 
iron-plate may be Ihut and again opened with a ftopplc, that one may view 
the infide. 4. The fecondand third cavities («, «, u, u. 1, 1, 1, t,) ferve chiefly 
to fuch operations as are made in baths [or beds] of fatid y ajhes y or filings. For 
inftance, you put into each of thefe cavities a pot, (v, v,") and you flop with 
thin lute or with fatid t which muft previoufly be moiftened, the flit between the 
iron-ring (x, x,) and the border of the cavity, upon which this ring reds. 
5. Befides, you may alfo make in thefe two cavities, diftillations by a rever¬ 
berating fire, as well as in the firft: only the fire is lefs violent in thefe, though 
fufficient to extra# aqua fortis. You then take out the iron-pot (v, v,) and 
inverting it, you put it upon the mouth of the chamber-, fo that the brim of 
the pot, being the depth of one inch and a half above the iron-ring (x, x,) 
wherewith this pot is furrounded, may be received within the mouth of the cavity, 
and fo that the fegment cut in the pot (y) may, together with the fegment cue 
out from the fide of the cavity (v, v y ) form a hole to let the neck of the veflel 
through. 6. All the apparatus being thus ready, you firft introduce through 
the top of the tower (b y b y b y b>) a few burning coals; and put upon them fome 
of the unkindled fuel of the fire *, that the cavity of the tower may, accord¬ 
ing as it is though! neceflary, be filled either entirely or only in parr. Then 
with all fpeed you put upon it the iron-cover (/;, and ftrew the border of this 
on the outfide with [and, or ajhes , which you prels gently with your hands; 
for if you fhould negle# this point, all the fuel contained in the tower would 
be kindled, and may endauger fetting the houfe on fire. 

We ihall here annex a few general rules concerning the regimen of the fire 
in this furnace : for it is hardly neceflary to explain all particulars, fince prac¬ 
tice will eafily hint them to fuch as (hall be ever fo little acquainted with 
Chemiftry. The fire may be made very ftrong, in the firft chamber, (b,b t b y bj,i,) 
when the door of the afh-hole (c), and the funnel (q y q y q, q y ) of the chamber 
is quite open, and when the iron-flider fufpended with chains (6. p, p y ) does 
not hinder the fire from pafltng freely from the tower into this cavity. But 
the clofer the funnel is (hut, together with the door of the alh-hole, the more 
the violence of the heat dimiaflhes : and this will be foon effected, if the iron- 
flider fufpended with chains is let down in part: for the fuel contained in 
the tower burns at leaft as high as the.fpace between the lower edge of the 
iron-flider and the grate (d). Obferve befides, in thofe operations wherein the 

5 T a round 
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round hole of the door is ftopt with a plug, that when the ftrongeft fire tsr 
required, this hole mull not be kept long open*; becaufe the air ruffling 
violently through it, loon cools the bodies put 1 the cavity. The operations 
above-mentioned may be performed in the ftCbnd and third chamber, inf and 
at the f;me time, and with the fame fire, as they are in the firft chamber; for 
the lire penetrates from the firft cavity into the lecond, and increafes when the 
funnel (2, 2, 2, 2,) ere&ed on it is opened: but before you do this, the.funnel 
of the firft cavity muft be Ihut as much as that of the lecond is opened. By 
the fame means, you may hinder the fire, which ferves for the operations made 
in the two firft cavities, from going out through the funnels, and you force 
it out, on the contrary, through the third cavity and through its funnel (5, 5, 5,); 
that it may alfo a< 5 t upon the bodies placed in that cavity. For the more the 
funnel ere&ed upon the third cavity is open, the more one or even both funnels 
of the other two cavities muft be doled : thence it is plain, that you cannot kindle 
the firongeft fire in the third cavity, unlefs there be 6ne equally ftrong in the 
other two ; and that, on the contrary, the heat in the third cavity may be ren¬ 
dered lefs, by clofing its funnel; though it.be violent in the others. The fame 
is true of the fecond cavity, with regard to the firft. Finally, you cannot 
make the ftrongeft fire under the muffle placed within the upper door (e) of 
the tower, unlels you have an equal fire in the firft cavity, which fire may con- 
fequently be increafed, by (hutting the door quite againft the muffle (<?), and 
diminilhed by opening it; there being mean while an equal heat in the firft 
chamber, and in the following ones. The reft will eafily be learned by 
practice.” 

Fig. 3. A Reverberating Furnace. 

a , The alh-hole door. 

b, The fire place door. 

r, r, Cy Cy Regiftcrs. 

dy The dome or reverberatory. 

ty The conical funnel. 

/, The retort in the furnace. 

gy The receiver. 

by by Iron bars to fuftain the retort. 

Fig. 4, 5, 6, 7, and 8, reprefent a Melting Furnace. Thcfe figures 
and the following defeription of this furnace are copied from Cramer*s Art of 
Ajjaying Metals. 

. ** The melting furnace is made of iron-plates, the inner furfaces of which 
are covered with lute. The cavity of it may be formed according to an elliptical 
mould. 1 ft. Make an hollow ellipfis,the focus’s 12 inches afunder, and the or¬ 
dinate 5 inches long*, cut it off in both its focus’s, that it may affume the figure. 
{Fig. 4,). 2dly, Then make in this hollow body, and near its lower aperture, 
tour holes, eight lines in diameter, and diredly oppofite (r, c,). '■^dly, Then 
faften two flat iron-rings (d) y almoft one inch and a half broad, at both the 
upper and the lower inward edge of this oval cavity; and fill the irtfide of it with 
frnall iron-hooks, jutting out about fix lines, and three or four inches diftant 
from each other. Thefe, together with the rings juft mentioned, lerve to 
faften the lute. Thus will the. body of the furnace be made: only you muft 
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add at the outfide two iron-handles (V, <?,) to be rivettcd on each fide of it, 
that it may be taken hold of and moved. 4thly, Then make the cover of the 
furnace, which may be formed Jlke the part cm off from the ellipfis (See Fig. 5,). 
Lecrhis have an opening (b) made in it, four inches high, five inches broad 
at bottom, and four inches at the top; and adapt to this an iron door hung 
on hihges to (but it clofe, and having at the infide a border fattened to it, 
anfvvering exactly to the circumference of the door, and as prominent inwardly 
as. the rhicknefs of the lute to be applied to it requires: for the fame p'urpofe, 
let fmall iron-hooks be fattened to the infide of the door, which* is intercepted 
by. the laid border. And left this cover Ibould be burnt within by the force 
of fire, you mutt cover the infide of it over with the fame lute mentioned be¬ 
fore for the aflay-oven: therefore it mutt be likewife furnilhed with a ring 
and iron-hooks to fatten the lute ; as was faid before, when we fpoke of the 
body of this furnace. Befides this, you mutt fatten two iron-handles (Fig. 5, 
c , c t ) on the outfide of this cover. Then a round hole mutt be made in the 
top of it, being three inches in diameter, prolonged into a hollow tftbe (ci) 
almoft cylindrical, and a few inches high, upon which the iron-funnel defcribed 
may, in cafe of neceffity, be put after the manner mentioned in the fame 
place where we fpoke of the aflay-oven. 5thly, After this, the lining of both 
the body and cover of the furnace within is made in the fame manner above- 
defcribed. Moreover, you mutt make for this furnace two moveable bot¬ 
toms, viz , one to receive the afhes, and admit the air; the other to ferve 
for reductions. The firft is made with an iron-plate, formed into a hollow 
cylinder, open at top, and to be Ihut at bottom with an orbicular iron-plate, 
as with a bafis, five inches high, and of fuch a diameter, as that it may 
receive the inferior orifice of the body of the furnace (Fig. 4,) the depth of half 
an inch (See Fig. 6 .): therefore let an iron-ring (c) half an inch broad, be 
fattened on the infide of the faid bottom, and at the diftance of half an inch 
from its*upper border, to fupport the body of the furnace put into it. Again, 
let this bottom have k fquare door, four inches high, and as many inches 
broad, that may be Ihut ciofely with a door hung on hinges, that you may 
by means of it increafe or diminilh the draught of the air, and thus govern the 
fire at pleafure. Then, ^ on the left fide of this door, and at about half the 
height of this bottom part, let a round hole (d) be made, one incli and a half 
in diameter, to admit the pipe of the bellows when need requires. Next to 
this, let another bottom part be made of the fame matter and figure as the 
foregoing: let it be likewife of the fame diameter, but two inches higher, lb - 
that it may be of the height of feven inchesc Likewife let it have round "it 
a like honoring below its upper border, to fupport the body of the furnace 
to be received in it. But let a hole two or three inches broad, and one inch 
high (Fig. 7. c.)y be cut out juft below the ring in the fide of this bottom part *, 
then let another round hole be made’ - in the left fide of this firft hole, fit to 
ajlmit the pipe of the bellows ( d ). Further, let anoAer round hole like the 
foregoing (e) be made on the right, and at the diftance of one inch from the 
bottom : then let the whole infide of this bottom-part (the part above the ring 
excepted) be overlaid with lute, and a bed be made at the bottom, of a figure 
like that reprefented by the line (/, gy by ). The matter of which this is t>r,de 
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is common lute pulverifed, pafled through a fieve, and mixed with fuch a 
quantity of dull of charcoal, fifted in the fame rpanner, fo that the mixture 
being moiftened and prefled down, may at lcaftjbe lightly coherent. Of this 
matter preflfed on the bottom of the bottom-part a bed is made, like a fegtrient 
of a fpliere, having in the middle a fmall cavity fomewhat lower, and made 
extremely fmooth, after the manner mentioned before when we fpoke of large 
alh-vefiels or tells. 

This furnace is chiefly lit for'fufions, which may be made in it with and 
without veflels. When you are to melt with a veflel, put the body of the 
. furnace (Fig. 4.) upon the firft bottom (Fig. 6.), that has a door to it to open on 
hinges •, introduce two iron-bars through the holes of the furnace (Fig. 4. r, c) ; 
put upon them the iron-grate, which you are to introduce through the upper 
mouth of the furnace: then put in the middle of this grate a brick or fquare 
tile* very fmooth every where, warmed, and perfectly dry : otherwife, the 
veflels put upon it, efpecially the large ones, are e&uly fplit by the moift 
vapors coming out of it in the operations. Let the height and width of this 
Jtone be a fmall matter broader and higher than the bottom of the crucible or 
pot to be let upon it i for if it were lefs high, the bottom of the veflel could 
not be fufficiently warmed; and if it were lefs broad, the veflel might eafily 
fall from it: then put upon this tile the veflel containing the matter to be 
melted, and lurround it immediately with coals on every fide, which mull 
be ranged according to the method preferibed before, in our deferiptioft of the 
affay-furnace : then you govern the fire, by opening and Hunting the door of 
the afh-hole (Fig. 6. b) : you excite it by putting the cover (Fig. 5.) upon the 
body of the furnace •, and if, befides, you put a funnel upon the cylindrical 
mouth (d) of this cover, the melting fire becomes ftill more violent: but if you 
moreover introduce the bellows through the hole of the bottom part (Fig. 6 . d)\ 
and the joint of the furnace with the,, bottom part, and the door of the alh-hale, 
unlefs it can be (hut very clofe, being exactly ftopt with thin lute [or IVindfor 
loam J, the fire thus excited by the blaft of the bellows if|prried' to the higheft 
degree, and far furpafles that which may be made in a Smith’s*forge. Another 
advantage of this method is, that the veflels are not fo eafily broken, becaule 
tlie blowing of the bellows cannot afFe« 5 t them immediately, and becaule a fire 
perfectly equal is excited on every fide. One may 'eafily examine with this 
apparatus , how Jlones are affe&ed by the violence of the fire only. Now, if 
you have a mind to perform any operation without a veflel, and with a naked 
fire i for inllance, to melt and reduce the calxes or fcorias of copper , tin , lead , 
and iron , or the ores of thefe metals; the body of the furnace muft be put 
upon the other pedeftal, having a bed in it (Fig. 7.). However, you mull,. 
before this, open with a knife the oblone hole (c), and the round one (d) of 
this bottom part, which* are flopped with the lute flicking to the infide: then 
you apply at the round hole (d) on the left fide of the bellows, in fuch manner 
that the nozzle ©f it, be jpg directed obliquely downwards, ma y blow ftrongly 
again ft the bed (/, g, b) : by this means, all the afhes that fall into the bed are 
blown away, and the ftrength of the fire determirfed to fuch a degree, that all 
the melted bodies that fall into the faid bed remain in their ftate of fufion * 
and were, it 0; her wife, the melted bodies would immediately wax cold, and 

adhere 
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adhere in grains to the bed, whereas they ought to have melted into one 
regulus. The oblong hole in the fore-part of this bottom-part (c) lerves to dii- 
cover, by means of a poker, whether the matter in the bed be melted or not: 
it %rves likewife to take away.through it whatever might ftop the bellows, ai,d 
in lome calcs to take away the fcqria; then you put firft coals inu> the furnace 
one fpan high, and blow them well with the bellows, to make them burn, that 
the feed may be very hot before the matter to be melted is put into it \ for if 
this is not previoufly done, the melted mafs feldom runs into a regains , but 
remains difperfed among the fcorias , which foon grow hard. The bed being 
well heated, and frelh coals added to the fire, put into it fuch quantity of the 
matter to be melted as cannot hinder the fire from being carried to the requifite 
degree j which cannot be determined otherwife than by experience : again, put 
frefh coals, and upon them another quantity of the matter to be melted; they 
may be, like Jlrata , one upon.another: but if the mafs, once melted, could 
not long fuftain the ftrength of the fire, or if you had a mind to melt a greater 
quantity of matter than what can be contained in the bed, you muftopen the 
round lower hole (Fig, 7.*), that you may make a channel palfing from that hole 
through the lute, and reaching to the frnall cavity at the bottom of the bed 
(g) : to this hole, at the outfide, apply art earthen difli like the bed within, or 
any other proper recipient, furrounded with burning coals, into which the 
matter melted, running from the bed through the hole (Fig 7. e.), may be col- 
lefled, as is reprefented by Fig. 8. 

Fic. 9. A tranfverfe fedion of a Furnace in which Sulphur is obtained 
by difiillation from pyrites. In this furnace are placed ten or twelve tubes, one 
of which is reprefented in this l'edion ( 7), lying acrofs the whole breadth of the 
furnace. Thefe tubes are open at both ends. At the larger end, the mineral, 
form which the fulphur Is to be diftilled, is to be introduced ; and then the 
opening is to be clofed with an earthen ftopper. The fmaller end opens into 
a caft-iron receiver (8), which receives the fulphur that is diftilled or eliquated. 
To prevent the crude mineral from palfing into the receiver, a ftar-like piece of 
baked eafth is placed%» tire heck or fmaller end of the tube, along with the 
fulphur. Each furnace contains ten or twelve fuch tubes. 1 he length 
of the whole furnace is therefore evidently much greater than its breadth. 
The tubes are about fo>ur feet long, fomewhat of a conical form, fix or eight 
inches wide at their larger end, and three quarters of an inch at theirs 
fmaller end. 

1 The walls of the long fides of the furnace. 

а. The alh-hole. 

3. The grate made of bricks. 

4. The fire-place. 

5. The paflage for the flame to the upper part of'the furnace. 

б. The two walls of the long fides of the furnace which fupport the tubes,. 

7. A tVibe placed acrofs the furnace. 

8. A fquare caft-iron receiver. 

9. Two holes in the roof of the furnace through which thefmoke efcapes. 

There are generally ten or twelve fuch holes in different parts of the 
roof, feme of which are occafionally clofed. Sec a further deferiplic h cf 

ibiL 
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tins 'u> h.icc, and of the operation of extracting fulpbttr t at tie articU. 
hrru/i iNfj cf Ores. 

Fig. jo. 'llus figure reprefents a tranfvcjde feftion of a Furnace for Puiu- 
r~\ jnc Sulphur by Distillation. See Smelting of Ores, 

i. The foundation of the wall funk undet ground. 

а. The fide-wall. 

3. The back-wall. 

4. The alh-hole. 

5. The grate. 

б. The fire-place. 

7. Two holes through which the fmokc efcapes. 

8. The inner chamber of the furnace. 

9. An iron cucurbit or pot. 

10. A neck made of earthen*ware. 

11. The vefiel called fhe fore-runner. 

12. A receiver. 

,13. A banquette or ftcp raifed to fupport the fore-runner. In this furnace, 
which is of an oblong fhape, generally five or fix fuch fetts of diftilling 
vefiels are placed on each fide. 

Fig. 11. Reprefents a quantity of ore piled up to be roajled. 

1. Two fides or faces of the pile. All the fides of it are covered with 

fmall ore. 

2. The upper part of the pile, where holes or cavities are feen in which the 

fulphur of the ore is collected. 

3. An opening where part of the pile has fallen down, and in which the 

fulphur is feen dropping down. 

4. A plank to keep off the wind. See Smelting §f Ores. 

,Fig. 12. A Setiion of the above Pile* 

1. The wood to make the fire. 

2. Some charcoal for the kindling of the fire. 

3. A channel formed by a wooden tube or pipe. ^ 

4. The large lumps of ore. ■ 

*5. Small ore. ,y 

6 . Finer ore, or duft of ore. • # 

7. The fubftance called vitriol , that is, a half roafted ore powdered. 

Fig. a 3. Reprefents a longitudinal fe&ion of the Furnace at Rammelsberg. 

See a defcription of this furnace at the article Smelting i/Orbs of Silver. 

. 1. Foundation of the mafonry in the ground. 

2. A part of the back wall. 

3. The tuyere. 

4. Channels to carry/jff'moiftu re. 4 

5. The covering done of thefe channel 

6 . A bed of fcoria. 

7. The cafe or caffe made o bricks* 

8. A bed of clay. ' 

* 9. A bed of lifted ore and fubftance called vitriol. 

to. The charcoal which is thrown into the caffe previous to the filling of the 
furnace with ore and fuel. 
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